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INTRODUCTION 


The ALS/AS Logic Data Book presents pertinent technical information on Texas Instruments advanced families 
of TTL integrated circuits, Advanced Low-Power Schottky'l’ (ALS), and Advanced Schottkyl" (AS). Tl's ALS 
or AS functions provide the system design engineer with management tools to optimize system performance. 
Aggressive design goals can be achieved by utilizing ALS in noncritical paths and high-performance AS in speed 
critical paths. 

The use of pin-for-pin compatible devices with the most popular LSTTL and STTL functions, existing TTL-based 
systems may be easily upgraded to ALS/AS to reduce system power requirements, enhance system performance, 
and improve overall system reliability. New system designs can capitalize on both the improved efficiency of 
the pin-compatible devices and the higher densities of the MSI/LSI series of devices unique to the ALS/AS family. 

ALS and AS devices utilize an advanced wafer fabrication process that includes walled emitters, ion-implanted 
transistors, oxide isolations, and composed masks. This process is coupled with circuit design techniques to 
implement the following; 

• improve input threshold and noise margins 

• improve line driving and receiving 

• maintain or increase drive capability 

• tolerate ± 10% supply voltage swings 

• take advantage of new packaging 

- 24-pin 300-mil DIP 

— plastic "Small Outline" 

• specify ac parameters over the full operating temperature range 

The ALS/AS family will grow to well over 400 devices through the end of 1986. Included among the new 
functions are: 

• the fastest stand-alone 32-bit error detection and correction circuit (EDAC) 

• high-performance 16x4 and 16x5 "zero-fall-through" FIFO (first in, first out) memory devices 
with 24-nanosecond fall through 

• edge-triggered octal, 9-bit, and 10-bit read-back latches 

• high-speed and low-power bus-transceivers with internal registers 

• many additional pin-compatible ALS and AS devices 

Also included in this book are several linear interface circuits that utilize the Advanced Low-Power Schottky^ 
technology to provide a new linear interface family of devices with improved speed-power characteristics. The 
leadership functions are as follows; 

• IBM 360/370 I/O Line Drivers 

• IEEE-488 (GPIB) Octal Bus Transceivers 

• RS-422-A Quad Line Drivers 

• RS-422-A, RS-423-A, and RS-485 Quad Line Receivers 

This data book provides a functional index of all bipolar digital, as well as, selected linear interface device types 
available or under development. Package dimensions given in the Mechanical Data section of this book are in 
metric measurement (and parenthetically in inches), which should simplify board layout for designers involved 
in metric conversion and new designs. The General Information section includes an explanation of the function 
tables, parameter measurement information, thermal information, D flip-flop and latch signal conventions, and 
typical characteristics related to the products listed in this volume. 

Complete technical data for any Texas Instruments semiconductor/component product is available from your 
nearest Tl field sales office, local authorized Tl distributor, or by writing direct to: 

Texas Instruments Incorporated 
P.O. Box 655012, MS 308 
Dallas, Texas 75265 

We sincerely believe that you will find the new ALS/AS Logic Data Book a meaningfull addition to your technical 
library. 


^Integrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975. 
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These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the 
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (lEC) 
for international use. 


PART I - OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

^max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

Ice Supply current 

The current into* the Vec supply terminal of an integrated circuit. 

ICCH Supply current, outputs high 

The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the high level. 

IQCL Supply current, outputs low 

The current into* the Vec supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the low level. 

I|H High-level input current 

, The current into* an input when a high-level voltage is applied to that input. 

III. Low-level input current 

The current into* an input when a low-level voltage is applied to that input. 

IqH High-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

Iql Low-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

IqS Short-circuit output current 

The current into* an output when that output is short-circuited to ground (or other specified potential) with 
input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential). 

IqZH Off-State (high-impedance-state) output current (of a three-state output) with high-level voltage applied 

The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a high- 
level voltage applied to the output. 

NOTE: This parameter is measured with other input conditions established that would cause the output to 
be at a low level if it were enabled. 


‘Current out of a terminal is given as a negative value. 
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IQZL Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied 

The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a low- 
level voltage applied to the output. 

NOTE; This parameter is measured with other input conditions established that would cause the output to 
be at a high level if it were enabled. 

V|H High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 
of the logic element within specification iimits is guaranteed. 

V|K Input clamp voltage 

An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing. 
ViL Low-level input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation 
of the logic element within specification limits is guaranteed. 

VoH High-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a high level at the output. 

Vql Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a low level at the output. 

ta Access time 

The time interval between the application of a specified input pulse and the availability of valid signals at 
an output. 

tdis Disable time (of a three-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) state. 
NOTE: For 3-state outputs, tpjs = tpHZ ot tPLZ- Open-collector outputs will change only if they are low 
at the time of disabling so tpjg = tpL|-|. 

ten Enable time (of a three-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or low). 
NOTE: In the case of memories, this is the access time from an enable input (e.g., G). For 3-state outputs, 
fen = fPZH O'" fPZL- Open-collector outputs will change only if they are responding to data that would 
cause the output to go low so tgn = tpHL- 


‘Current out of a terminal is given as a negative value. 
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th 


tpd 

tPHL 

tPHZ 

tPLH 

tpLZ 

tpZH 

tpZL 

^sr 

tsu 



1 


The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 

NOTES: 1 . The hold time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is guaranteed. 

Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from one defined level (high or low) to the other defined level, (tpd = tPHL or ^PLH)- 

Propagation delay tirhe, high-to-low-level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined high level to the defined low level. 

Disable time (of a three-state output) from high level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined high level to a high-impedance (off) state. 

Propagation delay time, low-to-high-level output 

The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined low level to the defined high level. 

Disable time (of a three-state output) from low level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined low level to a high-impedance (off) state. 

Enable time (of a three-state output) to high levei 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined high level. 

Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined low level. 

Sense recovery time 

The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data 
signals at the output. 

Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES; 1 . The setup time is the actual time interval between two signal events and is determined by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 
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PART II - CLASSIFICATION OF CIRCUIT COMPLEXITY 


Gate Equivalent Circuit 


A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of 
individual logic gates that would have to be interconnected to perform the same function. 


Large-Scale Integration, LSI 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

Medium-Scale Integration, MSI 


A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or 
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 1 2 or more equivalent 
gates or circuitry of similar complexity. 

Small-Scale Integration, SSI 

Integrated circuits of less complexity than medium-scale integration (MSI). 

Very-Large-Scale Integration, VLSI 

The description of any 1C technology that is much more complex than large-scale integration (LSI), and involves a much 
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been 
standardized by JEDEC or the IEEE. 


PART III - STRESS 

Stress beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These 
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated 
under "recommended operating conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended 
periods may affect device reliability. 
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EXPLANATION OF FUNCTION TABLES 


The following symbols are used in function tables on Tl data sheets: 



H 

L 

t 

O 

X 

z 

a . . h 

Qo 

Qo 

Qn 

XT 

"Lf 

TOGGLE 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input, including transitions) 

off (high-impedance) state of a 3-state-output 

the level of steady-state inputs at inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qq or level of Q before the indicated steady-state input conditions were established 

level of Q before the most recent active transition indicated by I or t 

one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated by 
-f or t. 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when- 
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or I, this means the output is valid when- 
ever the input configuration is achieved but the trarisition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, J I or~ l l ~the pulse 
follows the indicated input transition and persists for an interval dependent on the circuit.) 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


General Information 


General Information 


EXPLANATION OF FUNCTION TABLES 



Among the most complex function tables in this book are those of the shift registers. These embody most of the 
symbols used in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal 
shift register, e.g., type SN74194. 


FUNCTION TABLE 


INPUTS 

OUTPUTS I 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

SI 

SO 

LEFT 

RIGHT 

A 

B 

C 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L- 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

D 

O 

o 

Qdo 

H 

H 

H 

t 

X 

X 

a 

b 

C 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

Qap 

QBo 

QCn 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

Qah 

Qfin 

QCn 

H 

H 

L 

r 

H 

X 

X 

X 

X 

X 

QBn 

QCn 

QOn 

H 

H 

H 

L 

1 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

QOn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

o 

O 

o 

o 

a 

o 


The first line of the table represents a synchronous clearing of the register and says that if clear is low, ail four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was 
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line 
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if SI and SO are both 
high then, without regard to the serial input, the data entered at A will be at output Qa, data entered at B will be at 
Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Qa is now at Qb, the previous levels of Qb and 
QC are now at Qc and Qq respectively, and the data previously at Qq is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when SI is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data previously at Qb is now at Qa, the previous levels of Qq and 
Qd are now at Qb and Qq, respectively, and the data previously at Qa is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when SI is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The truth table functional tests do not reflect all possible combinations or sequential modes. 
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D FLIP-FLOP AND LATCH SIGNAL CONVENTIONS 


D flip-flop and latch signal conventions 

It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw 
its logic symbol based on the assumption of true data (D) inputs. Outputs that produce data in phase with 
the data inputs are called Q and those producing complementary data are called Q. An input that causes 
a Q output to go high or a Q output to go low is called Preset (PRE). An input that causes a Q output to 
go high or a Q output to go low is called Clear (CLR). Bars are used over these pin names (PRE and CLR) 
if they are active-low. 

The devices on several data sheets are second-source designs, and the pin-name conventions used by 
the original manufacturer^have been retained. That makes it necessary to designate the inputs and outputs 
of the inverting circuits D and Q. 

In some applications, it may be advantageous to redesignate the data input from D to D or vice versa. 
In that case, all the other inputs and outputs should be renamed as shown below. Also shown are 
corresponding changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses. 



LATCH LATCH 



FLIP-FLOP FLIP-FLOP 


The figures show that when Q and Q exchange names, the Preset and Clear pins also exchange names. 
The polarity indicators (C^) on PRE and CLR remain, as these inputs are still active-low, but the presence 
or absence of the polarity indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with 
the data input (D or D); their active levels change together. 
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General Information 


THERMAL INFORMATION 



In digital system design, consideration must be given 
to thermal management of components. The small 
size of the "small outline" package makes this even 
more critical. Figure 1 shows the thermal resistance 
of these packages for various rates of air flow. 


The thermal resistances in Figure 1 can be used to 
approximate typical and maximum virtual junction 
temperatures for the Advanced Low-Power Schottky 
(ALS) and Advanced Schottky (AS) families. In 
general, junction temperature for any device can be 
calculated using Equation 1 . 


JUNCTION-TO-AMBIENT THERMAL RESISTANCE 



FIGURE 1 


Tj = R0JA (VCC • ICC + N*Iol • Vql) + Ta 


( 1 ) 


where 

Tj = virtual junction temperature 

R0JA = thermal resistance, junction to ambient air 

Vcc = supply voltage (5 V for typical, 5.5 V for maximum) 

Ice = supply current 
N = the number of outputs 
Iql = the low-level output current 
Vql = the low-level output voltage 
Ta = the ambient air temperature 

Typical junction temperature can be calculated using Equation 1 directly with typical values of Icc taken from 
the data sheets and Vcc = 5 volts. To calculate maximum junction temperature, it is necessary to take into 
account the spread of Icc values for a population. Due to different specification practices that have been followed, 
it is sometimes useful to use slightly different calculation procedures for the ALS and AS families. 

Maximum junction temperature for all 54ALS, 54AS, and some 74ALS parts can be calculated using Equation 1 
with Icc being the maximum value specified on the data sheet and Vcc = 5. 5 volts. In fact, Icc fo’’ Series 54 
devices at the temperature extremes of -55°C to 125°C will be higher than for a Series 74 device at the 
temperature extremes of 0°C to 70 °C. This is reflected in the limits specified for some 74ALS devices, which 
are less than those specified for 54ALS devices. The AS family and most ALS family data sheets give a single 
maximum value for IcC- If fhaf value is used to calculate maximum junction temperature for series 74 devices, 
an unrealistically high value will result. Instead, Equation 2 can be used. This uses the factor 1 .31 to scale the 
typical value of Icc up to a practical maximum value for process variations and thermal effects. 

Thus, for 74AS and 74ALS devices if a lowered maximum Icc not been specified: 

Tjmax = R^ja (5.5*1 .31 HectyP + N*Iol*Vol) + Ta (2) 
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PARAMETER MEASUREMENT INFORMATION 


SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 


Vcc 


FROM OUTPUT 


TEST 

FROM OUTPUT 1 tpct 

UNDER TEST 

Cl.7 
(See Note A) 

N Rl: 

[ POINT 

UNDER TEST 

cl:^ 

(See Note A) 

POINT 


LOAD CIRCUIT FOR 

BI-STATE LOAD CIRCUIT FOR 

TOTEM-POLE OUTPUTS OPEN-COLLECTOR OUTPUTS 



NOTE A: Cl includes probe and jig capacitance. 



NOTES: 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Hnternal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR < 1 MHz, t^ = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay items of 3-state outputs, switch SI is open. 

E. The outputs are measured one at a time with one input transition per measurement. 
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GATES AND INVERTERS 


POSITIVE-NANO GATES AND INVERTERS 



POSITIVE-NANO GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS 




■■■ 

n 

a 

■ 

D 

a 



■ 


■ 

BB 

■ 

BESaH 

BDH 







■■■I 

Hi 

a 

HI 

D 

BB 

KHm 

■ns 

Hi 

n 


m 

im 

RIIKI 


BB 

■ 

n 

D 

a 


KHi 

Hi 


BB 

n 

m 

BESaiH 

^EBB 













■Bh 



■ 



■ 

■nn 


BB 

a 


D 

a 



BB 



mil 



HfflBDBffl 


Triple 3-Input Gates 


Dual 4-Input Gates 


POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

Quadruple 2-Input Gates 

'09 

Triple 3-Input Gates 

'15 





Quadruple 2-Input Gates 




BHHESi 

DESCRIPTION 

TYPE 

■! 

Hex 2-Input Gates 

'805 




• 

Quadruple 2-Input Gates 


• 


moQi 

A 

Triple 3-Input Gates 

'27 

• 

• 


'25 

• 


BBS 


SSBBBI 


Hex Inverters 

■an 

B 

BBS 

Octal Inverters 



• 

^ ■ tp ■■ M-rir 

■iltlKa 


BBDIH 

^2UI Ui 1 VC 



iH^B^I 

Triple 4-Input Positive-NAND | '618 j 



Quadruple 2-Input Positive-NAND 

Iheskh 

— 

BBS 


I 



Inverting and Noninverting Elements, 
2-Input NANO Buffers 


ALS AS LS 

• 2 


• Denotes available technology. 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 
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GATES, EXPANDERS. BUFFERS. DRIVERS, AND TRANSCEIVERS 


AND-OR-INVERT GATES 


DESCRIPTION 

TYPE 

1 TECHNOLOGY | 

VOLUME 

STD 

TTL 

ALS 

AS 

H 

L 

LS 

s 

2-Wide 4-Input 

'55 




• 

• 

• 


2 

4-Wide 4-2-3-2 Input 

'64 







• 

4-Wide 2-2-3-2 Input 

'54 




• 


zj 


4-Wide 2-tnput 

'54 

• ' 







4-Wide 2-3-3-2 Input 

'54 

1 


1 

1 

• 

• , 


Dual 2-Wide 2-Input 

'51 

• : 


IJ 


• 

• 

• 


AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

S 

4-Wide 4-2-3-2 Input 

'65 




• 

2 


EXPANDABLE GATES 



EXPANDERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

H 

Dual 4-Input 

'60 

• 



• 

2 

Triple 3-Input 

'61 




• 

3-2-2-3 Input AND-OR 

■62 




• 


BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

a 



m 

B 

Hex 


• 





2 

■B 

• 





■Ea 


• 




3 



• 




3 

Hex inverter 

■Ea 

• 





2 

■03 

• 





lUsIdJ 


• 




3 

Quad 2-Input Positive-NAND 

■1^ 

• 



• 


2 

HQ 

• 



• 

• 


Ka 




3 

lEa 

• 





2 



mm 




3 

Quad 2-Input Positive-NOR 

^1 

• 



• 


2 


A 




3 


BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION 

TYPE 

1 TECHNOLOGY 1 

a 


g 

B 

B 

VOLUME 

Noninverting 

Octal Buffers/Drivers 

MSI 



• 



1 




• 



Inverting Octal 

Buffers/Orivers 




• 



MAI 


• 

• 


1 

Inverting and Non-Inverting 

Octal Buffers/Orivers 

■ 

■ 

B 

B 

1 

1 

Non-Inverting Quad Transceivers 

■Bl 



• 


Ui 

Inverting Quad Transceivers 

1^ 


• 

• 

LI] 

□ 


• Denotes available technology. 

A Denotes "A" suffix version available in the technology indicated. 
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GATES, EXPANDERS. BUFFERS. DRIVERS, AND TRANSCEIVERS 



GATES. BUFFERS. DRIVERS. AND BUS TRANSCEIVERS 
WITH 3 STATE OUTPUTS 


DESCRIPTION 


TECHNOLOGY 

VOLUME 

TYPE 

1 


■ 

Bl 

B 

Noninverting lO-Bit Buffers/Drivers 

'29827 


• 




LSI 

Inverting 10 Bit Buffers/Drivers 

'29828 


• 




Noninverting lO-Bit Transceivers 

■29861 


• 




Inverting lO-Bil Transceivers 

'29862 


• 




Noninverting 9-Bit Transceivers 

'29863 


• 




Inverting 9-Bit Transceivers 

•29864 


• 




Noninverting 

Octal Buffers/Drivers 

•241 




• 

• 

2 


A 

• 



3 

•244 




• 

• 

2 


A 

• 



3 

'465 




• 


2 


A 




3 

■467 




• 


2 


Di 




3 

541 




• 


2 


• 




3 

•1244* 


A 




Inverting Octal 

Buffers/Orivers 

•231 



• 

• 



•240 





• 

2 


A 

• 



3 

•466 




• 


2 


A 




3 

•468 




• 


2 






3 

•540 




• 


2 


• 





3 

•1240' 


• 


■ 

■ 

B 

Inverting arid Noninverting 

Octal Buffers/Drivers 

■230 



B 

B 

1 

Octal Transceivers 

■245 




• 


2 


A 

• 



3 

■1245 


A 




Noninverting 

Hex Buffers/Drivers 

'365 

A 



A 


2 

■367 

A 



A 


2 

Inverting 

Hex Buffers/Drivers 

■366 

A 



A 


2 

•368 

A 



A 


2 

Quad Buffers- Drivers 

with Independent 

Output Controls 

'125 

• 



A 


■ 

‘126 

• 



A 


■425 

• 





•426 

• 





Noninverting 

Quad Transceivers 

•243 




• 


3 


A 

• 



Inverting 

Quad Transceivers 

'242 




• 


2 


A 

• 



iBB 

■1242^ 


• 




Quad Transceivers with Storage 

■226 





• 

2 

12-Input NAND Gate 

'134 





• 


50-OHM/75-OHM LINE DRIVERS 


DESCRIPTION 


TECHNOLOGY 


Hex 2-Input Positive NAND 


Hex 2-Input Posit 


Hex 2-Input Positive-AND 


Hex 2 Input Positive-OR 


Quad 2 -input Posit 


Dual 4-Input Posit 


• Denotes available technology. 

1 Denotes very low power. , 

A Denotes “A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 
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BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 


BUFFERS, CLOCK/MEMORY DRIVERS 



TYPE 

TECHNOLOGY 

VOLUME 

m 


B 

D 

B 

B 

Hex 2-Input Positive-NAND 

'804 


A 

o 




3 

Hex 2-Input Positive-NOR 



O 

B 




Hex 2-Input Positive-AND 

'808 


A 

B 




Hex 2-lnput Positive-OR 

W'I'I'B 


A 

B 




Hex Inverter 



• 

• 




Hex Buffer 

■34 


• 

• 






• 

A 




Quad 2-lnput Positive-NAND 

■37 

• 




• 

• 

2 


A 





3 

IQjIjJIII 



• 




Quad 2-lnput Positive-NOR 


• 




• 


2 


A 





1 





1 

1 

1 

UMcM 



A 





'1008 


A 

• 




Quad 2-lnput Positive-OR 

'1032 


A 

• 

_j 



Triple 3-Input Positive-NAND 

'1010 


A 







mjn 


wm 





Dual 4 Input Positive-NAND 

'40 

• 



• 

• 

• 

2 


A 





3 



KB 





Line Driver/Memory Driver 
with Series Damping Resistor 

‘436 



■ 

B 

■ 

B 

2 

Line Driver/Memory Driver 

•437 







V 


BI-/TRI DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS 




OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/OUTPUT RESISTORS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STO 

TTL 

ALS 

AS 

LS 

S 

Input Resistors 

Inverting Outputs 

'746 


• 




3 

Noninverting Outputs 

'747 


• 




Output Resistors 

Inverting Outputs 

'2540 


• 




Noninverting Outputs 

'2541 


• 





• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 


FLIP-FLOPS 



DUAL AND SINGLE FLIP-FLOPS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 



m 

D 

D 

B 

a 

Dual J-K Edge-Triggered 

■Bel 

* 



□ 

D 

A 


1 

BJsl 







A 


wm 




a 

n 

A 


UMil 




• 

I 



kU<li| 




• 




kniCT 



1 


1 



A 






• 

_j 




• 








A 

• 





3 







O 

a 

2 


A 






3 

m 






A 

• 

2 


A 






3 

g 






A 

• 

2 


A 






3 

Single J K Edge-Triggered 

Kl 

• 








HEO 




• 








• 




Dual Pulse-Triggered 

■9 

• 



n 

n 



ma 

• 



• 




Id 




• 

• 




• 







Single Pulse-Triggered 

ma 




• 

• 



BQI 

« 




n 

D 



BUM 

• 







TOM 

• 







Dual J-K with Data 

Lockout 

D 

D 


■ 

■ 

1 

B 

i 

Single J-K with Data 

Lockout 


D 


■ 

■ 

■ 

B 

1 

Dual D-Type 

B 

• 



a 

D 

D 

□ 


A 

• 





3 


QUAD AND HEX FLIP-FLOPS 


DESCRIPTION 

NO. OF 

FFs 

OUTPUTS 

TYPE 



9 


m 

B 

a 

DT.pe 

6 

Q 

g 

• 



• 

• 

2 


• 

m 



3 

KOI 




• 


■ 

B 

P 

D| 

BQI 




• 



• 



• 

• 


• 

A 



3 





• 


2 

J K 

4 

Q 


• 





ESI 

• 






OCTAL, 9 BIT, AND 10 BIT D-TYPE FLIP FLOPS 


DESCRIPTION 

NO. OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

VOLUME 

9 


B 

B 

a 

True Data 

Octal 

3-State 

Q| 


• 

• 



3 

1 





2 

1^991 

|^2B 


B 

• 



3 

True Data with Clear 

Octal 

2-State 



• 




• 



• 


2 


aEQ 


• 

• 



3 . 


kbb 


• 

• 




BEsa 


• 

• 






1301 




• 


2 

Inverting 

Octal 


dl 


• 

_?j 



■ 


01^1 


A 




BBSS 

139 


El 

• 



Inverting with Clear 


|P|c[pHM 

9EEa 


BB 

D 



EBBBI 

■mi 


■■ 

D 



Inverting wilh Preset 

Sb 


BSl 


IQI 

a 



True 

^ssi 





• 



3 & LSI 



Inverting 



ou^ 






True 

■ileM 

[cpftfM 

■:I*M 



• 



Inverting 

^091 


BBB 



• 



True 

IQ9I 


II9B 




• 



Inverting 


||cpBM 

MSB 



• 



True 

IjQQI 


Bam 


▲ 

A 



Inverting 


EBlffiB 



A 

A 



True 

9 Bit 

ESBB 

mii'Hti 


A 

A 



Inverting 

15IM 


92103 


A 

A 



True 


IppRfM 

91131 


aaa 

A 



Inverting 



92j2^ 


LA_ 

A 


L_ 


• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available In the technology indicated. 
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General Information 


FUNCTIONAL INDEX 



LATCHES AND MULTIVIBRATORS 


QUAD LATCHES 


OCTAL. 9-BIT. AND 10-BIT LATCHES 



RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 



OCTAL. 9-BIT. AND lO-BIT READ-BACK LATCHES 


DESCRIPTION 

NO. OF 

BITS 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

LS 

S 

Edge-Triggered Inverting 
and Noninverting 

Octal 

'996 


• 




3 & LSI 

Transparent True 

Octal 

■990 


• 




9-Bit 

■992 


• 




10-Bit 

■994 


• 




Transparent Noninverting 

Octal 

'991 


• 




9-eit 

■992 


• 




lO-Bit 

■994 


• 




Transparent with Clear 

True Outputs 

Octal 

'666 


• 




Transparent with Clear 
Inverting Outputs 

Octal 

■667 


• 





DESCRIPTION 

NO. OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 

VOLUME 

1 



B 

B 

Transparent 

Octal 

3-State 

BWi 





• 

2 





• 

• 


• 

• 



3 

3-State 

11^91 


• 

• 



Dual 4-Bit 

Transparent 

Octal 



• 





2 


biei 

• 






ESI 


B 

• 



1 

Inverting Transparent 

Octal 


ESI 


• 

• 






KB 





BnstSB 


A 

• 



Dual 4-Bit 

Inverting Transparent 

Octal 

3-State 

Q 

■ 

D 

D 

1 

B 

2-Input Multiplexed 

Octal 






• 


■ 

OC 


iHi 



• 



loss 

'Hi 



±4 


OC 

TliHi 

IHl 




• 


Addressable 

Octal 

2-5tate 

IIQ 

in 



• 


Hi 

• 




3 

Multi-Mode Buffered 

Octal 







1 

• 

2 

True 

IQSM 


mm 

iHI 

• 

• 



3 & LSI 

Inverting 

IsSSi 


IQQI 


• 

• 



True 

SSI 



iHI 

• 

• 



Inverting 




iHI 

• 

• 



True 

lEOI 




• 

• 



Inverting 

1H=H1 


MW 

iHI 

• 

• 



True 

EBSl 

IBSEQi 

imJH 

■HI 

• 

• 



■ 

■Q2SQIIIIIIIIH 

CSSH 



iHi 

• 

:a 



True 

KS3I 

KISISi 


iHI 

• 

• 



Inverting 

mm 

B^S9 


l|||B 

• 

• 



True 

Dsia 


U-iihHI 

;Hi 

• 

• 



Inverting 

IQgg 


QQQ 

HI 

• 

• 




MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS 


DESCRIPTION 

TYPE 

1 TECHNOLOGY | 

VOLUME 

STD 

TTL 

ALS 

AS 

LS 

S 

L 

Single 

■121 

• 





• 

2 

Dual 

'221 

• 



• 




• Denotes available technology. 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 


REGISTERS 



SHIFT REGISTERS 


SIGN-PROTECTED REGISTERS 



DESCRIPTION 

NO. 

OF 

BITS 

1 MODES 1 

TYPE 

1 TECHNOLOGY 

VOLUME 

5 


o 

< 

o 

i 

ALS 

AS 

L5 

Sign-Protected Register 

8 

X 

J 

X 

X 

■322 



A 

2 



OTHER REGISTERS 


DESCRIPTION 

TYPE 





m 

B 

B 

B 

Quadruple Multiplexers 
with Storage 

'98 




• 



2 

'298 

• 




• 




• 




3 

lEESH 




• 



2 

KEEH 




• 



8-Bit Universal Shift 

Registers 

'299 





• 

• 


• 

A 




3 

Quadruple Bus-Buffer 

Registers 

173 

• 


■ 

1 

D 

fl 

D 

Octal Storage Register 

'396 



Hi 

■ 

D 

■1 

Dual-Rank 8-Bit 

Shift Registers 



A 






■964 


A 





8-Bit Diagnostics/ 

Pipeline Registers 



• 





'819 


A 






• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 
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General Information 


FUNCTIONAL INDEX 


COUNTERS 


SYNCHRONOUS COUNTERS ~ POSITIVE-EDGE TRIGGERED 



PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

VOLUME 

m 


m 

B 

m 

B 

Decade 

Sync 


• 

1 



A 


2 


B 

• 




3 

Sync 


• 




A 

• 

2 



• 




3 

Sync 



A 




I 


cm 





• 


■ 


■i¥Sl 





• 


Sync 






• 



Sync 






B 

t1 


B 

• 




3 

Async 


• 




• 


2 


• 





3 

Async 

IQ 

• 



• 

• 


2 


• 





3 

Sync 

IHAI 


D 











_;_i 


■ 


■nsKi 





• 


Decade Rate 1 

Multipler, nTo 

Async 

Set-to-9 

Q 

D 


■ 

1 

■ 

1 

4-Bit Binary 

Sync 

IQ 

m 




n 



B 

• 




3 

Sync 

B 

• 




A 

• 

2 


B 

• 




3 

Sync 

^31 


A 











• 


■ 

Sync 

g-Hl 





• 



KHcl 





• 



Sync 

IQI 





■a 

n 


B 





3 

Async 


• 




rr 


2 


• 





3 

Async 

Q 

• 


1 

• 

Ll. 


2 


• 


n 



3 


1^1 


A 


1 



Sync 

Km 






mm 


■ 









6-Bit Binary 1 

Rate Multipler, N2 


D 

• 



■ 

■ 

■ 

1 



KSI 



• 




3 & LSI 





• 

L_ 

L_ 



ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) - NEGATIVE-EDGE TRIGGERED 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY 

VOLUME 


Qj 

m 

B 

m 

B 

Decade 


1^ 

A 



• 

• 









• 


Yes 

IQ3 

• 






Yes 


• 


1 


• 

• 


BttM 

• 




• 


4-Bit Binary 


KEI 

A 



• 

• 








• 


Yes 

BOM 

• 






Yes 


• 




• 

• 

None 

lH:kl 

• 




• 


Divide-by-12 


Ka 

A 




• 


Dual Decade 

None 

keqi 

• 




• 


k^bisji 

gCBl 

• 




• 


Dual 4-Bit Binary 

None 

||i^ 

• 




• 



8-BIT BINARY COUNTERS WITH REGISTERS 


DESCRIPTION 

TYPE 

OF 

OUTPUT 

TYPE 

1 TECHNOLOGY j 

VOLUME 

ALS 

AS 

LS 

Parallel Register 

3-State 

■590 



• 

2 

Outputs 

OC 

'591 



• 

Parallel Register Inputs 

2-State 

■592 



• 

Parallel I/O 

3-State 

'593 



• 


FREQUENCY DIVIDERS. RATE MULTIPLIERS 


DESCRIPTION 

TYPE 

1 TECHNOLOGY | 

VOLUME 

STD 

TTL 

ALS 

AS 

LS 

60-to-1 Frequency Divider 

■56 




• 

2 

60-to-1 Frequency Divider 

■57 




• 

60-Bit Binary Rate Multiplier 

'97 

• 




Decade Rate Multiplier 

■167 






• Denotes available technology. 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS. DATA SELECTORS/MULTIPLEXERS AND SHIFTERS 



DATA SELECTORS/MULTIPLEXERS 


DESCRIPTION 

TYPE 

OF 

OUTPUT 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 


LS 

S 

16 to-1 









2 





• 




3 & LSI 



■■ 


• 





KHI 

■■ 


• 




Dual 8-to-1 


ESI 

KB 






2 

8 10 1 

2-State 






# 

• 


• 

• 




3 


brew 

tm 




• 


2 

3-State 

Q 





• 

• 

■ 

• 

A 




3 


■nxi 





• 


■ 


IBEH 





• 







_J 

• 


oc 

■cEn 








Dual 4-to-1 

2-State 





• 

• 

• 


• 

• 




3 

3-State 






• 

• 

2 


• 

• 




3 

2-State 






• 


2 


• 

• 




3 

3-State 






• 


2 


• 

A 




3 

Octal 2-10-1 with Storage 


IldtZl 





• 


■ 

oc 









BaiEi 





• 


oc 

1M«>J 









BS 




• 



2-State 




• 




• 


2 



' • 




3 


BcCEl 





• 



n 

2 







• 


Quad 2 to-1 

2-State 

Qj 

• 



• 

• 

• 


• 

• 




3 


IQ 





• 

• 

2 


• 

• 




3 

3State 






B 

• 

2 

I^KI 

Dl 

• 




3 

3-State 






B 

• 

2 


A 

• 




3 

6-to-l Universal 

Multiplexer 

3-State 

BE! 

■ 

B 

■ 

■ 



3 


DECODERS/DEMULTIPLEXERS 


DESCRIPTION 

TYPE 

OF 

OUTPUT 

TYPE 



1 

Qj 

i 

B 

m 

B 

4t0-16 



• 



• 



1 

OC 


• 






4-to-lO BCD-to-Decimal 

2-5tate 


EM 



D 

D 


4-to-10 Excess 3-to- 

Oecimal 

2'Staie 

D 

U 


1 

B 

B 

B 



D 

a 


■ 

B 

B 

B 

3-to-8 with Address 

Latches 

2-State 



• 

A 




3 


• 

• 








• 


2 

3to-8 

2-State 

Qj 


• 

• 




3 





• 

• 

2 


2-State 



• 

A 




3 





A 

• 

B 



• 




A 


OC 


• 







CODE CONVERTERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

S 

6-Line-BCO to 6-Line Binary, or 4-Line to 4-Line 

BCD 9's/BCD lO's Converters 

'184 

• 


2 

6-Bit-Binarv to 6-Bit BCD Converters 

'185 

A 


BCD-to-Binary Converters 

'484 


A 

4 

Binary-to-BCD Converters 

'485 


A 


PRIORITY ENCOOERS/REGISTERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

LS 

Full BCD 

'147 

• 



• 

2 

Cascadable Octal 

'148 

• 



• 

Cascadable Octal with 3-State Outputs 

'348 




• 

4-Bit Cascadable with Registers 

'278 

• 






• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available In the technology indicated. 
B Denotes "B" suffix version available In the technology Indicated. 
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General Information 


FUNCTIONAL INDEX 



DISPLAY DECODERS/DRIVERS, MEMODRY/MICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 


OPEN-COLLECTOR DISPLAY DECODERS/DRIVERS 



OFF-STATE 

OUTPUT 

VOLTAGE 

TYPE 

TECHNOLOGY 

VOLUME 



m 

I 

m 


30 V 

■a 

• 






60 V 

BfW 

• 

1 




15 V 


• 




• 

7 V 

EES 





• 

BCD-to-Seven-Segment 

30 V 

mm 

A 



• 


15 V 

KS 

A 



• 

• 

5.5 V 

mm 

• 




• 

5.5 V 

KS 

• 




• 

30 V 

ms 

• 





15 V 

m£i 

• 




• 

7 V 

IfcgH 





• 

7 V 

ESI 





• 

5.5 V 

mu 

• 




• 

5.5 V 

mu 

• 




• 


OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

BCD Counter/4-Bit Latch/BCD-to-Oecimal 

Decoder/Driver 

'142 

• 



2 

BCD Counter/4-Bil 

Latch/BCD-to-Seven-Segment 

Decoder/LED Driver 

■143 

• 



BCD Counter/4-Bit 

Latch/BCD-to-Seven-Segment 

Oecoder/Lamp Driver 

'144 

• 




VOLTAGE-CONTROLLED OSCILLATORS 


DESCRIPTION 

TYPE 


VOLUME 


COMP'L 

ZOUT 

ENABLE 

RANGE 

INPUT 

Rext 

^^1 

LS 

$ 


Yes 

Yes 

Yes 

■w 

WI«W 

K.-Kl 

• 


1 


Yes 

Yes 

mbm 


El 

UH'CT 

• 




Yes 

Yes 

mu 

El 

UMl 


• 


Yes 

Yes 

No 

MW 

El 

ItrW.-l 

• 


ESEM 

No 

No 

No 

MW 

El 

it.-m 

• 



No 

Yes 

Yes 


El 

1^^ 

• 



MEMORY/MICROPROCESSOR CONTROLLERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

iJM 


IS 

B 

lagWIWMHIHlMBBegWIlBIIMnnM 

'890 


• 




Refresh 

Controllers 

Transparent, 

Burst Modes 

4K. 16K 

'600 



wm 


■ 

64K 

'601 



A 


Cycle Steal, 

Burst Modes 

4K, 16K 




A 


64K 




A 


Memory Cycle Controller 

'608 



• 


Memory Mappers 

3State 

'612 



• 


LSI 

OC 

Bum 



• 


Memory Mappers 

with Output Latches 

3-State 

'610 



• 


OC 

'611 



• 


Multi Mode Latches (8060A Applications) 

■412 




• 

2 

Dynamic Memory Controllers 

16K, 64K, 

256K 


A 





ESsI 

A 




16K, 64K 

256K, 1 MEG 

EsIsU 

_!LJ 




BilcIllrW 






CLOCK GENERATOR CIRCUITS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

LS 

S 

Quadruple Complementary-Output 

Logic Elements 

■265 

• 





2 

Dual Pulse Synchronizers/Drivers 

'120 

• 





Crystal-Controlled Oscillators 

^320 




• 


■321 




• 


Digital Phase-Lock Loop 

■297 




• 


Programmable Frequency 

Dividers/Digital Timers 

'292 




• 


'294 




• 


Dual VCO 

'124 






2 


RESULTANT DISPLAYS USING '46A. '47A, '48, '49, 'L46. 'L47, ■LS47, 'LS48, ■LS49, ■LS347 


1 1 

1 ^1 

1 

1 

in 

LU 

1 1 

1 

1 

^1 

1 

□ 

1 

1 

l~l 

iZl 

o 

1 

c 

ZJ 

o 


1 

l_ 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

RESULTANT DISPLAYS USING '246, '247, '248, '249, 'LS247, 'LS248, 'LS249, 'LS447 

1 1 

1 

1 

L_ 


1 1 

1 

1 

_l 

LI 1 

1 

1 

LU 

LU 

IZ 

z 



l_ 

l_ 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

RESULTANT DISPLAYS USING '143, '144 


1 

— il 

— 

— — 

1 1 

1 

1 

1 

1 — 1 

I — 1 

1 

\ 

rz 

1 

z 

z 

1 

IZ 

1 

1 

1 1 
IZI 

1 1 

z 


01 23456789 


• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 


COMPARATORS AND ERROR DETECTION CIRCUITS 



4-BIT COMPARATORS 


DESCRIPTION 


OUTPUT 

ENABLE 


TECHNOLOGY 



PARITY GENERATORS/CHECKERS. 

ERROR DETECTION AND CORRECTION CIRCUITS 



DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 


LS 

71 

16-Bit Identity Comparator 

'526 


• 




3 

12-Bit identity Comparator 

■528 


• 



n 

8-Bit Identity Comparator 
and 4-Bit Comparator 

'527 


• 





ADDRESS COMPARATORS 


OUTPUT 

ENABLE 


LATCHED 

OUTPUT 


TECHNOLOGY 


12-Bit to 4-Bit 


• Denotes available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
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General Information 


FUNCTIONAL INDEX 


1 


ARITHMETIC CIRCUITS AND PROCESSOR ELEMENTS 


PARALLEL BINARY ADDERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

H 

LS 

S 

1-Bit Gated 

'80 

• 






2 

2-Bit 

'82 

• 






4-Bit 

'83 

A 




A 


'283 

• 




• 

• 

Dual l-Bit Carry-Save 

■183 




• 

• 



ACCUMULATORS, ARITHMETIC LOGIC UNITS, 
LOOK AHEAD CARRY GENERATORS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

3 


m 

B 

B 


UjU 





• 

2 





• 


4-Bit Arithmetic Logic Units/ 

Function Generators 

B 

• 



• 

• 



A 



3 & LSI 

BKHl 



• 







A 


2 





• 




A 







■ 

■ 

B 

1 

2 

Look-Ahead Carry 

Generators 

16-Bit 

IQ 

• 




• 

2 



▲ 



3 




A 



32-Bit 




A 




Quad Serial Adder/Subtractor 

10^ 




• 


2 


MULTIPLIERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

LS 

S 

2-Bit‘by-4-6it Parallel Binary Multipliers 

'261 




• 


2 

4-6it-by-4-Bit Parallel Binary Multipliers 

■284 

• 





•285 

• 





25-MHz 6-Bit Binary Rate Multipliers 

'97 

• 





25-MHz Decade Rate Multipliers 

■167 

• 





8-Bit X 1-6it 2’s Complement Multipliers 

'384 




• 



OTHER ARITHMETIC OPERATORS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

VOLUME 

STD 

TTL 

ALS 

AS 

H 

L 

LS 

s 

Quad 2-Input Exclusive-OR 

Gates with Totem-Pole 
Outputs 

‘86 

• 




• 

A 

• 

2 


• 






3 

'386 






A 


2 

Quad 2-Input Exclusive-OR 
Gates with Open-Collector 
Outputs 

'136 

• 






• 


• 






3 

Quad 2-Input Exclusive- 

NOR Gates 

'266 






• 


2 

'810 


• 

A 





3 

Quad 2-lnput Exclusive-NOR 
Gates with Open-Collector 
Outputs 

'81 1 


• 

A 





3 

Quad Exclusive OR/NOR 

Gates 

'135 



1 




• 

2 

4-6it True/Complement 

Element 

'87 




• 


n 




• Denotes .available technology. 

A Denotes planned new products. 

A Denotes "A" suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 


INTERFACE ALS CIRCUITS 

All type numbers on this page refer to devices in the SN55ALS and SN75ALS families. 



IBM 360/370 I/O LINE DRIVERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

ALS 

VOLUME 

Quadruple Line Driver 

'126 

• 

ALS/AS 

Quadruple Line Driver 

•130 

• 

ALS/AS 

IEEE-488 (GPIB) INTERFACE BUS TRANSCEIVERS 

DESCRIPTION 

TYPE 

TECHNOLOGY 

ALS 

VOLUME 

Octal Transceiver 

■160 

A 

ALS/AS 

'161 

A 

■162 

A 

'163 

A 

'164 

A 

'165 

A 

RS-422-A. RS-423 A. AND RS-48S LINE RECEIVERS 

DESCRIPTION 

TYPE 

TECHNOLOGY 

ALS 

VOLUME 

Quad Differential with 

3-State Outputs 

'193 

• 

ALS/AS 

Quad Differential with 
3-State Outputs 

ITTL Comp.) 

'195 

• 

ALS/AS 


RS'422 A LINE DRIVERS 


DESCRIPTION 

TYPE 

TECHNOLOGY 

ALS 

VOLUME 

Quad Differential 

■192 

• 

ALS/AS 

Quad Differential with 

3-State Outputs 

'194 

• 

ALS/AS 


• Denotes available technology. 

▲ Denotes planned new products. 
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General Information 






General Information 


FUNCTIONAL INDEX 



MEMORIES 


USER-PROGRAMMABLE READ-ONLY MEMORIES (PROMs) 
STANDARD PROMs 






TYPE 




TYPE 

ORGANIZATION 

OUTPUT 

S 

VOLUME 


TBP28S166 

2048W X 

8B 

3-State 

• 



TBP38S165 

2048W X 

8B 

3-State 

• 



TBP38S166 

2048W X 

8B 

3- State 

• 


16K-Bit Arrays 

TBP38SA165 

2048W X 

BB 

OC 

• 



TBP38SA166 

2048W X 

8B 

OC 

• 



TBP34S162 

4096W X 

4B 

3-State 

• 



TBP34SA162 

4096W X 

4B 

OC 

A 



TBP24S81 

2048W X 

4B 

3State 

• 



TBP24SA81 

2048W X 

4B 

OC 

. • 



TBP28S85A 

1024W X 

8B 

3-State 

A 



TBP28S86A 

1024W X 

8B 

3-State 

• 


8K-Bit Arrays 

TBP28SA86A 

1024W X 

8B 

OC 

• 



TBP38S85 

1024W X 

8B 

3-State 

A 



TBP38S86 

1024W X 

8B 

3-State 

A 



TBP38SA85 

1024W X 

8B 

OC 

A 



TBP38SA86 

1024W X 

86 

OC 

A 

4 


TBP24S41 

1024W X 

4B 

3-State 

• 



TBP24SA41 

1024W X 

4B 

OC 

• 


4K-B(t Arrays 

TBP28S42 

512W X 

88 

3 State 

• 


TBP28SA42 

512W X 

8B 


• 



TBP28S46 

512W X 

86 

3-State 

• 



TBP28SA46 

512W X 

86 

OC 

• 


2K-Bit Arrays 

TBP38S22 

256W X 

88 

3-State 

• 


TBP38SA22 

256W X 

88 

OC 

• 



TBP24S10 

256W X 

4B 

3-State 

• 


1 K-Bit Arrays 

TBP24SA10 

256W X 

4B 

OC 

• 


TBP34S10 

256W X 

4B 

3-State 

• 



TBP34SA10 

256W X 

4B 

OC 

• 



TBP18S030 

32W X 

86 

3-State 

• 


256-6it Arrays 

TBP18SA030 

32W X 

8B 

OC 

• 


TBP38S030 

32W X 

8B 

3-State 

• 



TBP38SA030 

32W X 

8B 

OC 

• 



LOW-POWER PROMs 



TYPE 

ORGANIZATION 

TYPE 

OUTPUT 

s 

VOLUME 


TBP28L166 

2048W X 8B 

3-State 

D 


1 6K-Bit Arrays 

TBP38L165 

TBP38L166 

2048W X 88 

2048W X 8B 

3State 

3-State 

H 

H 


TBP34L162 

4096W X 4B 

3State 

H 



TBP28L85A 

■Ml 

3-Staie 

B 


8K-Bit Arrays 

TBP28L86A 

TBP38L85 

HI 

3-State 

3State 

§ 



TBP38L86 


3-State 

11 


4K-Bit Arrays 

TBP28L42 

TBP28L46 

«sm 

3-State 

3-State 

B 



TBP28L22 


3State 

B 



TBP28LA22 

HHI 

OC 

B 



TBP38L22 


3State 

11 



B2[IEQS0H 



• 




32W X 8B 


• 



REGISTERED PROMs 


DESCRIPTION 

TYPE 

ORGANIZATION 

TYPE 

OUTPUT 

S 

VOLUME 

16K'Blt Arrays 

TBP34R162 

4096W X 48 

3-State 

• 

4 

TBP34SR165 

4096W X 48 

3-State 

• 

TBP38R165 

2048W X 8B 

3-State 

• 




• Denotes available technology. 

▲ Denotes planned new products. 

A Denotes "'A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 
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PROGRAMMABLE LOGIC ARRAYS 


PROGRAMMABLE LOGIC ARRAYS 
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• Denotes available technology. 
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SI\i54ALS00A, SN54AS00, SI\I74ALS00A, SN74AS00 
QUADRUPLE 2 II\IPUT POSITIVE-NAND GATES 

D2661, APRIL 1982-REVISED MAY 1986 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean 
functions Y = A*B or Y = A + B in 
positive logic. 

The SN54ALS00A and SN54AS00 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS00A and SN74AS00 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol'!' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS00A, SN54AS00 . . . J PACKAGE 
SN74ALS00A, SN74AS00 . . . D OR N PACKAGE 
(TOP VIEW) 


iaE 

TT 

J 14 

H vcc 

ibT 

2 

13 

I]4B 

iyC 

3 

12 

H 4A 

2aC 

4 

1 1 

I]4Y 

2bC 

5 

10 

U 3B 

2Y[I 

6 

9 

U 3A 

GND C 

7 

8 

H 3Y 


SN54ALS00A, SN54AS00 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


— ^ Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS00A, SN74ALS00A 
QUADRUPLE 2-INPUT POSITiVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS00A -55°Cto125°C 

SN74ALS00A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS00A 

SN74ALS00A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5,5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

IB&HI 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS00A 

SN74ALS00A 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = h niA 

-1.5 

-1.5 

V 

VOH 

Vcc = fo 5.5 V, Iqh = —0.4 mA 

Vcc -2 

< 

o 

o 

1 

ho 

V 

Vql 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

rrA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.5 0.85 

0.5 0.85 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

1.5 3 

1.5 3 

jjj^H 


'^All typical values are at Vqc = 5 V, Ta = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl “ 50 pF, 

Rl - 500 fi, 

Ta - 25 “C 

Vcc = 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 500 n, 

Ta - MIN to MAX 

UNIT 

'ALSOOA 

SN54ALS00A 

SN74ALS00A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

7 

3 16 

3 11 

ns 

tpHL 

A or B 

Y 

5 

2 13 

2 8 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS00, SI\I74AS00 
QUADRUPLE 2 II\IPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Operating free-air temperature range: SN54AS00 -55°Cto125°C 

SN74AS00 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS00 

SN74AS00 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V , 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


Operating free-air temperature 

-55 125 

o 

o 

1 °C 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS00 

SN74AS00 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

HQH' 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

CN 

1 

O 

o 

> 

Vcc -2 

HSH 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

HDI 

l| 

Vcc = 5'5 V, V| = 7 V 

0.1 

0.1 

mam 

l|H 

Vcc = 5-5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

MSM 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V( = 0 V 

2 3.2 

2 3.2 

mum 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

10.8 17.4 

10.8 17.4 

MiuJi 


^All typical values are at '^CC = 5 V, T/^ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 50 n, 

Ta - MIN to MAX 

UNIT 

SN54AS00 

SN74AS00 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 5 

1 4.5 

ns 

tPHL 

A or B 

Y 

1 5 

1 4 


'JOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS01, SN74ALS01 
QUADRUPLE 2-INPUT POSITiVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

□ 2661, APRIL 1982-REVISED MAY 1986 


• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 
Y = A-BorY = A + Bin positive logic. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher Vqh 
levels. 


SN54ALS01 . . . J PACKAGE 
SN74ALS01 . . . D OR N PACKAGE 
(TOP VIEW) 


1YE 

1 U 14 

1AC 

2 13 

1BC 

3 12 

2Y 

4 11 

2AC 

5 10 

2BC 

6 g 

GND [[ 

7 8 


J 3Y 
D 3B 




The SN54ALS01 is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74ALS01 is characterized for opera- 
tion from 0°C to 70 °C. 

FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbolt 



1Y 

2Y 

3Y 

4Y 


^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Pubiication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS01 . . . FK PACKAGE 
(TOP VIEW) 


U 

< > O CJ > 
Z > 'T 



NC — No internal connection 


logic diagram (positive logic) 

::=:0 

::=0 


2Y 


3Y 


4Y 


PRODUCTIQN DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing dpes not 
necessarily include testing of all parameters. 
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SI\I54ALSQ1, SN74ALS01 

QUADRUPLE 2-li\IPUT POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS01 _ ^ -55°Cto125°C 

SN74ALS01 0°Cto70°C 

Storage temperature range -65 °Cto 1 50°C 


recommended operating conditions 



SN54ALS01 

SN74ALS01 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

VjH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS01 

SN74ALS01 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

lOH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ” 4.5 V, Iql = 8 mA 


0.35 0.5 

'I 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

>IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

0.43 0.85 

0.43 0.85 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

1.62 3 

1.62 3 

mA 


^All typical values are at V^q = 5 V, = 25 °C. 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 2 kQ, 

Ta = min to MAX 

UNIT 

SN54ALS01 

SN74ALS01 

MIN MAX 

MIN MAX 

tPLH 

A or 8 

Y 

23 66 

23 54 

ns 

IPHL 

A or B 

Y 

8 39 

CO 

CN 

00 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS02, SI\I54AS02, SN74ALS02, SI\i74AS02 
QUADRUPLE 2-ll\IPUT POSITIVE -NOR GATES 


■ • Package Options Include Plastic "Small 

■ Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR gate s. They perf^m the Boolean functions 
Y = A»B or Y = A-l-B in positive logic. 

The SN54ALS02 and SN54AS02 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS02 and SN74AS02 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol I" 



I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


D2661, APRIL 1982-REVISED MAY 1986 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS02, SI\I74ALS02 

QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ■ ■ ■ 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS02 -55°C to 125°C 

SN74ALS02 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS02 

SN74ALS02 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L - Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

1^^9111 

Iql Low-level output current 

4 

8 


T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS02 

SN74ALS02 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = V' l| = “18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc - 1° 8.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc -2 

V 

VoL 

Vcc = lOL = ^ rriA 

0.25 0.4 

0.25 0.4 

V 

Vcc = V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 8.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 8.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc = 8.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o^ 

Vcc = 8.5 V. Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.86 2.2 

0.86 2.2 

mA 

ICCL 

Vcc = 8.5 V, V| = 4.5 V 

2.16 4 

2.16 4 

mA 


^ All typical values are at VcC = ^ V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl “ 50 pF, 

Rl “ 500 n, 

Ta - 25 °C 

Vcc “ A.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS02 

SN54ALS02 

SN74ALS02 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

7 

1 18 

3 12 

ns 

IPHL 

A or B 

Y 

5 

1 11 

3 10 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SI\154AS02, SI\I74AS02 
QUADRUPLE 2 II\IPUT POSITIVE-WOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS02 -55°Cto125°C 

SN74AS02 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS02 

SN74AS02 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

^CC Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

T^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS02 

SN74AS02 

UNIT 

MIN TYpt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

< 

o 

o 

1 

V 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, Vi = 7 V 

0.1 

0.1 

mA 

||h 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

3.7 5.9 

3.7 5.9 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

12.5 20.1 

12.5 20.1 

mA 


^ All typical values are at Vcc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl -- 500 n, 

Ta - min to MAX 


SN54AS02 

SN74AS02 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 5 

1 4.5 


tPHL 

A or B 

Y 

1 5 

1 4.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS03B, SN74ALS03B 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

MARCH 1984-REVISED MAY 1986 


I * Package Options Include Plastic “Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffers. Th ey perform _the Boolean 
functions Y = A«B or Y = A-r-B in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN54ALS03B is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS03B is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE leach gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol'!' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS03B . . . J PACKAGE 
SN74ALS03B . . . D OR N PACKAGE 
(TOP VIEW) 
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NC — No internal connection 


logic diagram (positive logic) 
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SI\I54ALS03B. SI\I74ALS03B 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS03B -55°Cto125°C 

SN74ALS03B 0°C to 70°C 

Storage temperature range — 65°C to150°C 


recommended operating conditions 



SN54ALS03B 

SN74ALS03B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

4 

8 

mA 

T/^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS03B 

SN74ALS03B 

UNIT 

MIN TYPT MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.43 0.85 

0.43 0.85 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

1.62 3 

1.62 4 

mA 


^ All typical values are at Vqc = 5 V, = 25 ”0. 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V. 

Cl - 50 pF, 

Rl - 2 kfi, 

Ta - 25 'C 

Vcc = 4.5 V to 5.5 V, 

Cl ■= 50 pF, 

Rl - 2 kO, 

Ta - MIN to MAX 

UNIT 

’ALS03B 

SN54ALS03B 

SN74ALS03B 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

35 

20 59 

20 50 

ns 

tPHL 

A or B 

Y 

8 

3 23 

3 13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SIU54ALS04B, SN54AS04, SN74ALS04B, SN74AS04 

HEX INVERTERS 

D2661, APRIL 1982-REVlSED MAY 1986 


■ • Package Options Include Plastic "Small 

■ Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent invejlers. 
They perform the Boolean function Y = A. 

The SN54ALS04B and SN54AS04 are 
characterized for operation over the full military 
temperature range of — 55°C to 125°C. The 
SN74ALS04B and SN74AS04 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE 
(each inverter) 


INPUT 

A 

OUTPUT 

Y 

H 

L 

L 

H 


logic symbol^ 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS04B, SN54AS04 . . . J PACKAGE 
SN74ALS04B, SN74AS04 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS04B, SN54AS04 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS04B, SI\I74ALS04B 
HEX INVERTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS04B -55°C to 125°C 

SN74ALS04B 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS04B 

SN74ALS04B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

I 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS04B 

SN74ALS04B 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4-5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, Iql = ^ rnA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ma 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

CM 

! 

O 

CO 

1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.65 1.1 

0.65 1.1 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

2.9 4.2 

2.9 4.2 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc — A.5 V to 5.5 V, 

Cl = 50 pF, 
rl “ 500 n 

Ta = MIN to MAX 

UNIT 

SN54ALS04B 

SN74ALS04B 

MIN MAX 

MIN MAX 

tpLH 

A 

Y 

3 14 

3 11 

ns 

tPHL 

A 

Y 

2 12 

2 8 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS04, SN74AS04 
HEX INVERTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage . 7 V 

Operating free-air temperature range: SN54AS04 -55°Cto125°C 

SN74AS04 0°Cto70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54AS04 

SN74AS04 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


1 

1 

v 

ViH High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.8 

0.8 

v 

IqH High-level output current 

-2 

-2 

mA 

IqL Low-level output current 

20 

20 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS04 

SN74AS04 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, IqL = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, Vj = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

io» 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

3 4.8 

3 4.8 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

14 26.3 

14 26.3 

mA 


^All typical values are at Vqq = 5 V, T/^ = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl “ 500 fi. 

Ta = MIN to MAX 

UNIT 

SN54AS04 

SN74AS04 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

1 6 

1 5 

ns 

tPHL 

A 

Y 

1 4.5 

1 4 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS05A, SI\I74ALS05A 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


I • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher Vqh 
levels. 

The SN54ALS05A is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The SN74ALS05A is characterized for 
operation from 0°C to 70 °C. 

FUNCTION TABLE (each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic symbol^ 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS05A . . . J PACKAGE 
SN74ALS05A . . . D OR N PACKAGE 
(TOP VIEW) 
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NC — No internal connection 


logic diagram (positive logic) 
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current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS05A. SN74ALS05A 

HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcq 

Input voltage 

Off-state output voltage 

Operating free-air temperature range: SN54ALS05A 

SN74ALS05A 

Storage temperature range 


7 V 

7 V 

7 V 

55°C to 125°C 
. 0°C to 70°C 
65 °C to 150°C 


recommended operating conditions 



SN54ALS05A 

SN74ALS05A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

'^OH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


eiectrical characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS05A 

SN74ALS05A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

lOH 

Vcc = 4.5 V, . Vqh = 5.5 V 

0.1 

0.1 

mA 

Vql 

Vcc ~ 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql = 5 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

0.65 1.1 

0.65 1.1 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

2.9 4.2 

2.9 4.2 

mA 


tAII typical values are at Vqq = 5 V, T/^ = 25 ®C 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Rl “ 500 fi, 

Ta “ 25 “C 

Vcc “ ^ 

Cl = 50 pF, 

Rl = 500 n, 

Ta " MIN to MAX 

UNIT 

'ALS05A 

SN54ALS05A 

SN74ALS05A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

45 

00 

CO 

CM 

23 54 

ns 

tPHL 

A 

Y 

9 

4 24 

4 14 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS08, SI\I54AS08, SN74ALS08, SN74AS08 
QUADRUPLE 2-ll\IPUT POSITIVE-ARID GATES 

D2661, APRIL 1982-REVISED MAY 1986 


Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND gates. The y perfo rm the Boolean functions 
Y = A*B or Y = A-l-B in positive logic. 

The SN54ALS08 and SN54AS08 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS08 and SN74AS08 are characterized 
for operation from 0°C to 70°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol 't' 



^This symbol is in accordance with ANSI/iEEE Std 91-1984 and 
iEC Pubiication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS08, SN54AS08 . . . J PACKAGE 
SN74ALS08, SN74AS08 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 

D Ycc 

ibL 

2 

13 

n 4B 

iyC 

3 

12 

J 4A 

2aC 

4 

11 

H 4Y 

2B C 

5 

10 

H 3B 

2Y n 

6 

9 

U 3A 

GND C 

7 

8 

U 3Y 


SN54ALS08, SN54AS08 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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Si\l54ALS08, SN74ALS08 

QUADRUPLE 2-ll\IPUT POSITIVE-AND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS08. -55°C to 125°C 

SN74ALS08 0°C to 70°C 

Storage temperature range -65°Cto150°C 


m 


recommended operating conditions 



SN54ALS08 

SN74ALS08 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

mA 

IqH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

T/^ Operating free-air temperature 

-55 -125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS08 

SN74ALS08 

UNIT 

MIN TYP^ MAX 

MIN TYPT MAX 

V|K 

Vcc =4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4-5 V to 5.5 V, Iqh = -0.4 mA 

n 

CM 

1 

o 

u 

> 


V 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

4A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, V| = 4.5 V 

CM 

CO 

CO 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

2.2 4 

2.2 4 

mA 


I'AII typical values are at V^c = 5 V, T/^ = 25 °C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl - 500 fi, 

Ta - 25 °C 

Vcc ” 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 fi, 

Ta “ min to MAX 

UNIT 

'ALS08 

SN54ALS08 

SN74ALS08 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A or B 

Y 

8 

4 18 

4 14 

ns 

tPHL 

A or B 

Y 

6.5 

3 15 

3 10 

ns 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS08, SI\I74AS08 
QUADRUPLE 2-ll\IPUT POSITIVE-AND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS08 -55°Cto125°C 

SN74AS08 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS08 

SN74AS08 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

V|H High-level Input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

mA 

IQH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

T/^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS08 

SN74AS08 

UNIT 

MIN TYpf MAX 

MIN TYP^ MAX 

V|K 

Vcc =4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

i| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

||h 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ixA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

5.8 9.3 

5.8 9.3 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

14.9 24 

14.9 24 

mA 


^All typical values are at VqC = 5 V, = 25 °C. 

^ The output conditions hav been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 50 n, 

Ta - MIN to MAX 

UNIT 

SN54AS08 

SN74AS08 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 6.5 

1 5.5 

ns 

tPHL 

A or B 

Y 

1 6.5 

1 5.5 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS09, SI\I74ALS09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND gates. They p erform the Boolean functions 
Y = A»B or Y = A-f B in positive logic. The 
open-collector outputs require pull-up resistors 
to perform correctly. They may be connected to 
other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND 
functions. Open-collector devices are often used 
to generate higher N/qh levels. 

The SN54ALS09 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS09 is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol'l' 


SN54ALS09 . . . J PACKAGE 
SN74ALS09 . . . D OR N PACKAGE 
(TOP VIEW) 


1AC 

TT 

J 14 

D vcc 

IBC 

2 

13 

u 4B 

1YC 

3 

12 

J 4A 

2A [I 

4 

11 

D 4Y 

2B L 

5 

10 

3 3B 

2Y [_ 

6 

9 

3 3A 

GND C 

7 

8 

3 3Y 


SN54ALS09 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 
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SI\l54ALS0g, SI\l74ALS0g 

QUADRUPLE 2-ll\IPUT POSITIVE-AND GATES 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 7V 

Input voltage 7 V 

Off-state output voltage : 7 V 

Operating free-air temperature range: SN54ALS09 -55°Cto125°C 

SN74ALS09 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54ALS09 

SN74ALS09 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||_| High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.7 

0.8 

v 

Vqh High-level output voltage 

5.5 

5.5 

v 

Iql Low-level output current 

4 

8 


T/y Operating free-air temperature 

-55 125 

0 70 

1 “C 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS09 

SN74ALS09 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, || = -18 mA 

- 1.5 

-1,5 

V 

lOH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, IqI_ = 4 mA 

0.25 0.4 

0.25 0,4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0,1 

0.1 

mA 

l|H. 

Vcc =. 5.5 V, V| = 2.7 V 

20 

20 

frA 

I|L 

Vcc = 5.5 V, Vi = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1.35 2.4 

1.35 2.4 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

2,2 4 

2.2 4 

mA 


^All typical values are at Vcq'= 5 V, = 25°C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 v to 5.5 V, 

Cl = 50 pF, 

Rl = 2 kn, 

Ta = MIN to MAX 

UNIT 

SN54ALS09 

SN74ALS09 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

20 69 

23 54 

ns 

fPHL 

A or B 

Y 

5 23 

5 15 

ns 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SAI54ALS10A, SI\I54AS10, SI\I74ALS10A. SN74AS10 
TRIPLE 3-ll\IPUT POSITIVE-niAND GATES 

MARCH 1984-REVISED MAY 1986 


( • Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instrurrients Quality and 
Reliability 
description 

These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
Y = A-B-CorY = A-l-B + Cin positive iogic. 

The SN54ALS1 OA and SN54AS1 0 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS10A and 
SN74AS1 0 are characterized for operation from 0°C 
to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

C 

Y 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 


logic symbol^ 


SN54ALS10A, SN54AS10 . . . J PACKAGE 
SN74ALS10A, SN74AS10 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS10A, SN54AS10 . . . FK PACKAGE 
(TOP VIEW) 

O 

m < u u (J 
- - z > .- 


1Y 

NC 

3C 

NC 

3B 


NC — No internal connection 




lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS10A, SI\I74ALS10A 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . .7V 

Input voltage . . 7 V 

Operating free-airtemperature range: SN54ALS10A -55°Cto125°C 

SN74ALS10A 0°Cto70°C 

Storage temperature range - 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS10A 

SN74ALS10A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

mA 

IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


eiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS10A 

SN74ALS10A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, Ij = - 1 8 mA 

-1.5 

-1.5 

V 

VOH 

Vcc “ V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc ~ V, Iql = ^ iTiA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ V, Iql ® TiA 


0.35 0.5 

'l 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

'IL 

Vcc ~ 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lO* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.32 0.6 

0.32 0.6 

mA 

■CCL 

Vcc ~ 5.5 V, V] = 4.5 V 

1.2 2.2 

t.2 2.2 

mA 


TAll typical values are at Vcc * ^ V, T/^ = 25®C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current I 03 . 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUTl 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cu = 50 pF, 

Rl = 500 D, 

Ta = MIN to MAX 

UNIT 

SN54ALS10A 

SN74ALS10A 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

2 16 

2 11 

ns 

tPHL 

Any 

Y 

2 12 

2 10 

ns 


NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 
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SN54AS10, SN74AS10 
TRIPLE 3-ll\IPUT POSITIVE NAND GATES 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 

Input voltage 7V 

Operating free-air temperature range; SN54AS10 -55°Cto125°C 

SN74AS10 0°Cto70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54AS10 

SN74AS10 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


eiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS10 

SN74AS10 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, Ij = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ ^-5 V to 5.5 V, Iqh = -2 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc = 't.S V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

CM 

O 

CO 

1 

-30 -112 

mA 

'CCH 

Vcc = 5,5 V, V| = 0 V 

1.5 2.4 

1.5 2.4 

mA 

•CCL 

Vcc = 5.5 V, V| = 4.5 V 

8.1 13 

8.1 13 

mA 


tAII typical values are at V^q = 5 V, = 25 ‘’C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS10 

SN74AS10 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

1 5 

1 4.5 

ns 

tPHL 

Any 

Y 

1 5 

1 4.5 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS11A, SN54AS11, SI\I74ALS11A, SN74AS11 
TRIPLE 3-INPUT POSITIVE-AND GATES 


■ • Package Options Include Plastic "Small 

■ Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

I * Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A-B-CorY = A-t-B + C in positive logic. 

The SN54ALS1 1 A and SN54AS1 1 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS11A and 
SN74AS1 1 are characterized for operation from 0°C 
to 70 °C. 


FUNCTION TABLE leach gate) 


INPUTS 

OUTPUT 

> 

OD 

o 

Y 

X 

X 

X 

H 

L X X 

L 

X L X 

L 

XXL 

L 


MARCH 1984-REVISED MAY 1986 


SN54ALS11A, SN54AS11 . . . J PACKAGE 
SN74ALS11A, SN74AS1 1 . . . D OR N PACKAGE 
(TOP VIEW) 


lAC 

TT 

Jl4 


1BC 

2 

13 

:ic 

2AC 

3 

12 

:iY 

2B[; 

4 

11 

l3C 

2CC 

5 

10 

D 3B 

2yE 

6 

9 

I]3A 

GNDC 

7 

8 

U 3Y 


SN54ALS11A, SN54AS11 . . . FK PACKAGE 
(TOP VIEW) 



logic symbol^ NC — No internal connection 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 
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Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS11A, SI\I74ALS11A 
TRIPLE 3-INPUT POSITIVE-AND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7V 

Operatingfree-airtemperature range: SN54ALS1 1A -55°Cto125°C 

SN74ALS11A 0°Cto70°C 

Storage temperature range -65°Cto 1 50°C 


recommended operating conditions 



SN54ALS11A 

SN74ALS11A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

mA 

IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS11A 

» SN74ALS11A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc “ V, l| = - 1 8 mA 

-1.5 

-1.5 

V 

VOH 

Vcc “ V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

VOL 

Vcc “ V, Iql = ^ ftiA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ V, Iql = S nriA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc ~ 5.5 V, V] = 4.5 V 

1 1.8 

1 1.8 

mA 

•CCL 

Vcc = 5.5 V, V| = 0 V 

1.6 3 

1.6 3 

mA 


tAII typical values are at Vqc = 5 V, = 25 °C. 

tThe output conditions have been chosen to produce a current that ciosely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta == MIN to MAX 

UNIT 

SN54ALS11A 

SN74ALS11A 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

2 17 

2 13 

ns 

tPHL 

Any 

Y 

2 14 

2 10 

ns 


NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 
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SN54AS11, SI\I74AS11 
TRIPLE 3 INPUT POSITIVE-AND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1 1 -55°Cto125°C 

SN74AS1 1 0°Cto70°C 

Storage temperature range - 65 °C to 1 50 °C 


recommended operating conditions 



SN54AS11 

SN74AS11 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

•OL Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS11 

SN74AS11 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 't.S V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, IqH = “2 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, Vj = 0.4 V 

-0.5 

-0.5 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

4.3 7 

4.3 7 

mA 

ICCL 

Vcc = 5.5 V, V| = 0 V 

11.2 18 

11.2 18 

mA 


tAII typical values are at Vqq = 5 V, T/^ = 25°C. 

♦ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Tft = MIN to MAX 

UNIT 

SN54AS11 

SN74AS11 

MIN MAX 

MIN MAX 

IPLH 

Any 

Y 

'1 6.5 

1 6 

ns 

IPHL 

Any 

Y 

1 6.5 

1 5.5 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS12A, SN74ALS12A 
TRIPLE 3 II\IPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS 


■ • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
NAND gates with open-coilector outputs. These 
gates perform the Boolean functions Y = A-B-C or 
Y = A-(-B-)-C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out- 
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN54ALS1 2A is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The SN74ALS12A is characterized for 
operation frorri 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

c 

Y 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 


logic symbol^ 



This symbol is in accordance with ANSI/iEEE Std 91-1384 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


MARCH 1984-REVISED MAY 1986 

SN54ALS12A . . . J PACKAGE 
SN74ALS12A . . . D OR N PACKAGE 
(TOP V(EW) 
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NC No Interna! connection 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Circuits 


SN54ALS12A, SI\I74ALS12A 

TRIPLE 3-ll\IPUT POSITIVE-l\IAI\ID GATES WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS12A -55°Cto125°C 

SN74ALS12A 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS12A 

SN74ALS12A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS12A 

SN74ALS12A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5V 

0.1 

0.1 

mA 

VoL 

Vcc = 4.5 V, Iql = 4 mA 

0,25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql “ 8 mA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0,1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.32 0.6 

0.32 0.6 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

1.2 2.2 

1.2 2.2 

mA 


TAII typical values are at V^c =* 5 V, - 25 °C 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 2 kn, 

Ta = MIN to MAX 

UNIT 

SN54ALS12A 

SN74ALS12A 

MIN MAX 

MIN MAX 

IPLH 

Any 

Y 

23 59 

23 54 

ns 

tPHL 

Any 

Y 

5 26 

5 18 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS15A, SI\I74ALS15A 
TRIPLE 3 II\IPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


1 9 Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND gates with open-collector outputs. These gates 
perfo rm the B oolean functions Y = A-B-C or 
Y = AH-B-(-Cin positive iogic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out- 
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VoH levels. 

The SN54ALS1 5A is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The SN74ALS15A is characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H H H 

H 

L X X 

L 

X L X 

L 

XXL 

L 


logic symbolt 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


MARCH 1984-REVlSED MAY 1986 


SN54ALS15A . . . J PACKAGE 
SN74ALS15A . . . D OR N PACKAGE 
(TOP VIEW) 
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NC — No internal connection 


logic diagram (positive logic) 
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ALS and AS Circuits 


SlURdALSIRA <>I\I7AALS1RA 

TRIPLE 3-li\IPUT POSmVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS15A -55°C to 125°C 

SN74ALS15A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS15A 

SN74ALS15A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|H High-level input voltage 

2 

2 

. V 

V|L Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS15A 

SN74ALS15A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc “ 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 5 friA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1 1.8 

1 1.8 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

1.66 3 

1.66 3 

mA 


tAll typical values are at Vqq = 5 V, = 25 ®C 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V 

Cl = 50 pF 

Rl = 2 kfi 

Ta = min to MAX 

UNIT 

SN54ALS15A 

SN74ALS15A 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

20 59 

20 45 

ns 

tPHL 

Any 

Y 

6 25 

6 20 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS20A, SN54AS20, SN74ALS20A, SI\I74AS20 
DUAL 4-ll\IPUT POSITIVE-NAND GATES 

D2661, APRIL 1982-REVISED IVIAY 1986 


f * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND gates. They perform the Boolean 
functions Y = A*B«C»DorY = A -P B -I- C -f D in 
positive logic. 

The SN54ALS20A and SN54AS20 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS20A and SN74AS20 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

c 

0 

Y 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

' L 

X 

H 

X 

X 

X 

L 

H 


logic symbol'^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS20A, SN54AS20 . . . J PACKAGE 
SN74ALS20A, SN74AS20 . . . D OR N PACKAGE 
(TOP VIEW) 
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NC — No internal connection 

logic diagram (positive logic) 
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ALS and AS Circuits 


SN54ALS20A. SN74ALS20A 
DUAL 4-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS20A -55°Cto125°C 

SN74ALS20A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS20A 

SN74ALS20A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS20A 

SN74ALS20A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

VoL 

Vcc - 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, Vi = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.22 0.4 

0.22 0.4 

mA 

•CCL 

Vcc = 5.5 V, V| = 4.5 V 

0.81 1.5 

0.81 1.5 

mA 


^ All typical values are at V^c = 5 V, = 25 “C, 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl - 500 fi, 

Ta - 25 “C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - min to MAX 

UNIT 

’ALS20A 

SN54ALS20A 

SN74ALS20A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

7 

1 18 

3 11 

ns 

fPHL 

Any 

Y 

6 

1 15 

3 10 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS20, SI\I74AS20 
DUAL 4-ll\IPUT POSITIVE-l\IAI\ID GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS20 -55°Cto125°C 

SN74AS20 0°Cto70°C 

Storage temperature range -65°C to 150°C 


2 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) . 


PARAMETER 




SN54AS20 

SN74AS20 

UNIT 



MIN TYP^ 

MAX 

MIN TYpf 

MAX 

V|K 

Vcc 

= 4.5 v, 

l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc 

= 4.5 V to 5.5 V, 

IQH = -2 mA 

VcC-2 

Vcc-2 

V 

Vql 

Vcc 

= 4.5 V, 

Iql = 20 mA 

0.35 

0.5 

0.35 

0.5 

V 

ll 

Vcc 

= 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc 

= 5.5 V, 

V| = 2.7 V 

20 

20 

I^A 

l|L 

Vcc 

= 5.5 V, 

V| = 0.4 V 

-0.5 

-0.5 

mA 

'o* 

Vcc 

= 5.5 V, 

Vo = 2.25 V 

-30 

- 1 12 

-30 

-112 

mA 

'CCH 

Vcc 

= 5.5 V, 

V| = 0 V 

1 1.6 

1 1.6 

mA 

'CCL 

Vcc 

= 5.5 V, 

V| = 4.5 V 

5.4 

8.7 

5.4 

8.7 

mA 


^ All typical values are at Vqc; = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


recommended operating conditions 



SN54AS20 

SN74AS20 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IQH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

T^ Operating .free-air temperature 

-55 125 

o 

o 

°C 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl =■ 50 pF, 

Rl ■= 500 n, 

Ta “ MIN to MAX 

UNIT 

SN54AS20 

SN74AS20 

MIN MAX 

MIN MAX 

fPLH 

Any 

Y 

1 5.5 

1 5 

ns 

tPHL 

Any 

Y 

1 5 

1 4.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SIU54ALS21A, SN54AS21, SI\I74ALS21 A, SI\I74AS21 
DUAL 4-ll\lPUT POSITIVE-AND GATES 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
AND gates. They perfor m the Boolea n functions 
Y = A*B«C»D orY = A + B + C-l-Din positive 
logic. 

The SN54ALS21A and SN54AS21 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS21 A and SN74AS21 are characterized 
for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

C 

D 

Y 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 


D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS21A, SN54AS21 . . . J PACKAGE 
SN74ALS21A, SN74AS21 . . . D OR N PACKAGE 
(TOP VIEW) 
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SN54ALS21A. SN54AS21 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic symbol'*’ 


logic diagram (positive logic) 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Circuits 


SI\I54ALS21A, SI\I74ALS21A 
DUAL 4-ll\IPUT POSITIVE AND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS21A -55°Cto125°C 

SN74ALS21A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS21A 

SN74ALS21A 


MIN NOM MAX 


Vcc Supply voltage 


4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


•OL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS21A 

SN74ALS21A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

-1.5 

i V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

VoL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4' 

V 

Vcc = 4.5 V, Iql = 8 rnA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

0.85 1.4 

0.85 1.4 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

1.4 2.3 

1.4 2.3 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc -= 5V. 

Cl “ 50 pF. 

Rl = 500 n, 

. Ta = 25'’c 

Vcc = 4.5 V to 5.5 V 
• Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

'ALS21A 

SN54ALS21A 

SN74ALS21A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

8.3 

4 18 

4 15 

ns 

IPHL 

6.5 

2 12 

2 10 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS21, SI\I74AS21 
DUAL 4-ll\IPUT POSITIVE-AND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS21 -55°Cto 125°C 

SN74AS21 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS21 

SN74AS21 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

^CC Supply voltage 

4,5 5 5.5 

4.5 5 5.5 


V|H High-level input voltage 

2 

2 


V|L Low-level input voltage 

0,8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

IqL Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS21 

SN74AS21 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1 .2 

- 1 .2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = — 2 mA 

Vcc-2 

Vcc-2 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, Vi = 0.4 V 

-0.5 

-0.5 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, V| = 4.5 V 

2.9 4.6 

2.9 4.6 

mA 

ICCL 

Vcc = 5.5 V, V| = 0 V 

7.4 12 

7.4 12 

mA 


^All typical values are at VcC = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output, IqS' 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS21 

SN74AS21 

MIN MAX 

MIN MAX 

fPLH 

Any 

Y 

1 6.5 

1 6 

ns 

tPHL 

Any 

Y 

1 6.5 

1 6 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND gates. They p erform the Boolean 
functionsY = A*B*C*DorY = A B -I- C -l- D in 
positive logic. The open-collector outputs require 
pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Vqh levels. 

The SN54ALS22B is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS22B is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


1 INPUTS 

OUTPUT 

A 

B 

c 

D 

Y 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol'^' 



^This symbol is in accordance with ANSl/lEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SI\I54ALS22B, SN74ALS22B 
DUAL 4-ll\IPUT POSITIVE-l\IAI\ID GATES 
WITH OPEN-COLLECTOR OUTPUTS 

MARCH 1984-REVlSED MAY 1986 

SN54ALS22B . . . J PACKAGE 
SN74ALS22B . . . D OR N PACKAGE 
(TOP VIEW) 


1AC 

TT 

Jl4 

D vcc 

1BC 

2 

13 

J 2D 

NC C 

3 

12 

D 2C 

ICE 

4 

1 1 

J NC 

IDE 

5 

10 

J 2B 

1YE 

6 

9 

H 2A 

GND E 

7 

8 

J 2Y 


SN54ALS22B . . . FK PACKAGE 
(TOP VIEW) 

U 

CQ < U U Q 
^ Z > CM 



C3 


NC — No internal connection 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS22B, SI\I74ALS22B 
DUAL 4-ll\IPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Off-sfate output voltage 

Operating free-air temperature range: SN54ALS22B 

SN74ALS22B 

Storage temperature range 


7 V 

7 V 

7 V 

-55 °C to 125°C 
, . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54ALS22B 

SN74ALS22B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

■■1 

ViL Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

4 

8 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS22B 

SN74ALS22B 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

— 1 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.22 0.4 

0.22 0.4 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

0.8 1.5 

0.8 1.5 

mA 


^ All typical values are at Vqc = 5 V, T/^ = 25°C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl - 2 kO, 

Ta - 25‘’C 

Vcc “ 4.5 V to 5.5 V, 

Cu - 50 pF, 

Rl - 2 kn, 

Ta - MIN to MAX 

UNIT 

'ALS22B 

SN54ALS22B 

SN74ALS22B 

TYP 

MIN MAX 

MIN MAX 

IPLH 

Any 

Y 

35 

23 65 

23 45 

ns 

tPHL 

Any 

Y 

8 

4 32 

4 18 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS27, SI\I54AS27, SI\I74ALS27, SI\I74AS27 
TRIPLE 3 INPUT POSITIVE NOR GATES 


D2661, APRIL 1982-REVISED MAY 1986 


■ • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Piastic and Ceramic 300-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliabiiity 

description 

These devices contain three independent 3-input 
NOR gates. They perform the Boolean functions 
Y = AH-B-r-CorY = A-B-Cin positive logic. 

The SN54ALS27 and SN54AS27 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS27 and 
SN74AS27 are characterized for operation from 0 °C 
to70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H X X 

L 

X H X 

L 

X X H 

L 

L L L 

H 


logic symbol^ 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS27, SN54AS27 . . . J PACKAGE 
SN74ALS27, SN74AS27 . . . D OR N PACKAGE 
(TOP VIEW) 


ia: 

TT 

J 14 

D^cc 

ibC 

2 

13 

Die 

2AC 

3 

12 

Diy 

2B|I 

4 

11 

D3C 

2C[I 

5 

10 

D3B 

2Y[I 

6 

9 

D3A 

gndC 

7 

8 

J3Y 


SN54ALS27, SN54AS27 . . . FK PACKAGE 
(TOP VIEW) 

U 

m < u u o 

r- r- z > ,- 



IMC — No internal connection 


logic diagram (positive logic) 


1A 

1B 

1C 


2A 

2B 

2C 


3A 

3B 

3C 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS27, SI\I74ALS27 

TRIPLE 3 INPUT POSITIVE NOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7V 

Operating free-air temperature range: SN54ALS27 -55°Cto125°C 

SN74ALS27 0°Cto70°C 

Storage temperature range - 6 5 °C to 1 50 °C 


recommended operating conditions 



SN54ALS27 

SN74ALS27 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


1 

I 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


IqL Low-level output current 

4 

8 


Ta Operating free-air temperature 

-55 125 

o 

O 

1 °c 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS27 

SN74ALS27 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc ~ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

VcC-2 

V 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lO* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.97 1.8 

0.97 1.8 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

2 4 

2 4 

mA 


tAII typical values are at V^c = 5 V, = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS27 

SN74ALS27 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

CO 

CM 

4 1 5 

ns 

tPHL 

Any 

Y 

1 11 

3 9 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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Sri54AS27, SI\I74AS27 
TRIPLE 3-ll\IPUT POSITIVE-NOR GATES 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc ' ^ 

Input voltage 7V 

Operating free-air temperature range; SN54AS27 — 55°Cto125°C 

SN74AS27 0°Cto70°C 

Storage temperature range -65 °C to 1 50°C 


recommended operating conditions 



SN54AS27 

SN74AS27 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 


V|H High-level input voltage 

2 

2 

i^Bii 

VjL Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

IqL Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS27 

SN74AS27 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ V to 5.5 V, Iqh " “2 mA 

Vcc-2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'0* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

4 6.4 

4 6.4 

mA 

'CCL 

Vcc = 5.5 V, Vi = 4.5 V 

10.6 17.1 

10.6 17.1 

mA 


tAII typical values are at Vqc = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS27 

SN74AS27 

MIN MAX 

MIN MAX 

IPLH 

Any 

Y 

1 6.5 

1 5.5 

ns 

tPHL 

Any 

Y 

1 5 

1 4.5 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS28A, SN74ALS28A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

D2661, APRIL 1982-REVISED MAY 1986 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliabiiity 

description 

These devices contain four independent 2-input 
NOR buffer gates. They perfojjn the Booiean 
functions Y = A + B or Y = A*B in positive 
logic. 

The SN54ALS28A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS28A is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate! 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol^ 


SN54ALS28A . . . J PACKAGE 
SN74ALS28A . . . D OR N PACKAGE 
(TOP VIEW) 


iyE 

TT 

J 14 

I] vcc 

1AC 

2 

13 

] 4Y 

ibC 

3 

12 

I] 4B 

2Y E 

4 

11 

J 4A 

2A E 

5 

10 

D3Y 

2B E 

6 

9 

:i3B 

GND E 

7 

8 

D 3A 


SN54ALS28A . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessariiy inciuoe testing of ail parameters. 
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SN54ALS28A, SN74ALS28A 

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS28A -55°Cto125°C 

SN74ALS28A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS28A 

SN74ALS28A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS28A 

SN74ALS28A 

UNIT 

MIN TYPt MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc “ ^-5 V to 5.5 V, Iqh -0.4 mA 

Vcc-2 

Vcc -2 

V 

Vcc ~ V, Iqh “ 1 

eekehbi 


Vcc - V, Iqh — -2.6 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vo = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

1.7 2.8 

1.7 2.8 

mA 

'CCL 

Vcc - 5.5 V, V| = 4.5 V 

5.6 9 

5.6 9 

mA 


^All typical values are at VcC = 5 V, T/^ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Ru - 500 n, 

Ta - 25 »C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF. 

RL - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS28A 

SN54ALS28A 

SN74ALS28A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

4 

1 16 

2 8 

ns 

tPHL 

A or B 

Y 

4 

1 10 

2 7 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SN54ALS30A, SI\I54AS30, SN74ALS30A. SI\t74AS30 
8-INPUT POSITIVE-NAND GATES 

MARCH 1984-REVISED MAY 1986 


■ • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain a single 8-input NAND gate 
and perform the following Boolean functions in 
positive logic: 

Y = A-B-C-D-E F-G H OR 
Y = A-l-B-t-C-l-D + E-l-F-l-G + H 

The SN54ALS30A and SN54AS30 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS30A and 
SN74AS30 are characterized for operation from 0 “C 
to 70°C. 


FUNCTION TABLE 


INPUTS A THRU H 

OUTPUT 

Y 

All inputs H 

L 

One or more inputs L 

H 


SN54ALS30A, SN54AS30 . . . J PACKAGE 
SN74ALS30A, SN74AS30 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS30A, SN54AS30 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic symbol r 


logic diagram (positive logic) 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J. and N packages. 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS30A, SN74ALS30A 
8-INPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Operating free-air temperature range: SN54ALS30A 

SN74ALS30A 

Storage temperature range 


7V 

7 V 

-55°Cto 125°C 
, . . .0°Cto70°C 
-65°Cto150°C 


recommended operating conditions 



SN54ALS30A 

SN74ALS30A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

lEu&H 

IqL Low-level output current 

4 

8 


Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS30A 

SN74ALS30A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = V to 5.5 V, Iqh = “0.4 mA 

Vcc-2 

Vcc -2 

V 

Vql 

Vcc = V, Iql = ^ rnA 

0.25 0.4 

0.25 0.4 

V 

Vcc = ^-5 V, Iql = 8 mA 


0.35 0.5 

i| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

'IL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0^ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.22 0.36 

0.22 0.36 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

0.54 0.9 

0.54 0.9 

mA 


tAII typical values are at V^c = 5 V, = 25 ®C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS30A 

SN74ALS30A 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

3 15 

3 10 

ns 

IPHL 

Any 

Y 

3 15 

3 12 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS30, SI\I74AS30 
8-ll\IPUT POSITIVE-NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS30 -55°Cto125°C 

SN74AS30 0 °C to 70 °C 

Storage temperature range -65 °C to 1 50 °C 


recommended operating conditions 



SN54AS30 

SN74AS30 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS30 

SN74AS30 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc-2 

Vcc -2 

V 

Vql 

Vcc = ^^.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

||h 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, Vi = 0.4 V 

-0.5 

-0.5 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, Vi = 0 V 

0.9 1-.5 

0.9 1.5 

mA 

ICCL 

Vcc - 5.5 V, V| = 4.5 V 

3 4.9 

3 4.9 

mA 


tAll typical values are at Vqq = 5 V, T/^ =. 25 ®C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS30 

SN74AS30 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

1 5.5 

1 5 

ns 

tPHL 

Any 

Y 

1 5 

1 4.5 

ns 


NOTE 1 . Load circuit and voltage waveforms are shown in Section 1. 
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S1U54ALS32, SN54AS32, SN74ALS32, SN74AS32 
QUADRUPLE 2 INPUT POSITIVE-OR GATES 


D2661, APRIL 1982-REVISED MAY 1986 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

* Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
OR gates. They pe rform the Boolean functions 
Y = A-l-BorY = A*B in positive logic. 

The SN54ALS32 and SN54AS32 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS32 and SN74AS32 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


logic symbol'*' 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS32, SN54AS32 . . . J PACKAGE 
SN74ALS32, SN74AS32 . . . D OR N PACKAGE 
(TOP VIEW) 


ia: 


J 14 

H Vcc 

ibC 

2 

13 

D4B 

iyC 

3 

12 

D4A 

2AC 

4 

1 1 

I]4Y 

2B d 

5 

10 

H 3B 

2Y d 

6 

9 

I|3A 

GNDd 

7 

8 

I]3Y 


SN54ALS32, SN54AS32 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 
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specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
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SN54ALS32, SI\I74ALS32 

QUADRUPLE 2 INPUT POSITIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS32 -55°C to 125°C 

SN74ALS32 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS32 

SN74ALS32 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

mA 

lOH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

T/^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS32 

SN74ALS32 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

VoL 

Vcc = 4,5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4,5 V, Iql - 8 


0,35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1.9 4 

1.9 4 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

2.6 4.9 

2.6 4.9 

mA 


^All typical values are at V^c = 5 V, = 25 °C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl - 500 S2, 

Ta - 25 "C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 0, 

Ta = MIN to MAX 

UNIT 

'ALS32 

SN54ALS32 

SN74ALS32 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

8.8 

3 18 

3 14 

ns 

tPHL 

A or 8 

Y 

6,8 

3 16 

3 12 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS32, SI\I74AS32 
QUADRUPLE 2-ll\IPUT POSITIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS32 -55°Cto125°C 

SN74AS32 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS32 

SN74AS32 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

H9H 

V|H High-level input voltage 

2 

2 

^DH 

V|L Low-level input voltage 

0.8 

0.8 

mA 

IqH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

Tfi^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS32 

SN74AS32 

UNIT 

MIN TYpt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

' Vcc = 4.5 V to 5.5 V, Iqh = mA 

Vcc-2 

Vcc -2 

V 

VOL 

Vcc = 4,5 V, Iql = 20 mA 

. 0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0,1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0,5 

-0.5 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

7.3 12 

7.3 12 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

16.5 26.6 

16.5 26.6 

mA 


^All typical values are at V^q = 5 V, T/\ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VcC “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl = 50 n, 

Ta - min to MAX 

UNIT 

SN54AS32 

SN74AS32 

MIN MAX 

MIN MAX 

^PLH 

A or B 

Y 

1 7.5 

1 5.8 

ns 

tPHL 

A or B 

Y 

1 6.5 

1 5.8 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS33A, SN74ALS33A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR buffer gates with open-collector outputs. 
Open-collector outputs require resistive pull-up 
to perform logically but can deliver higher VoH 
levels and are commonly used in wired-AND 
applications. These devices perform the Boolean 
functions Y = A-f-B or Y = A*B in positive 
logic. 

The SN54ALS33A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS33A is 
characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE (each gate) 


CQ Q U < DO 
IN 2 2 ro CO 

o 

NC — No internal connection 

logic diagram (positive logic) 

1Y 


2Y 


3Y 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 




SN54ALS33A . . . J PACKAGE 
SN74ALS33A . . . D OR N PACKAGE 
(TOP VIEW) 


1YC 

TT 

J 14 

11 vcc 

lAC 

2 

13 

H 4Y 

ibC 

3 

12 

Il4B 

2Y C 

4 

11 


2A|: 

5 

10 

3 3Y 

2B C 

6 

9 

3 3B 

GND C 

7 

8 

3 3A 


SN54ALS33A . . . FK PACKAGE 
(TOP VIEW) 


u 

< > o u > 

r- z > 



PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform to 
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SI\I54ALS33A, SN74ALS33A 

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS33A -55°Cto125°C 

SN74ALS33A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS33A 

SN74ALS33A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

V||-| High-level Input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

IDBI 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS33A 

SN74ALS33A 

UNIT 

MIN TYPf MAX 

MIN TYP'f MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, IqL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, IqL = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

||h 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

1.7 2.8 

1.7 2.8 

mA 

'CCL 

. Vcc = 5.5 V, V| = 4.5 V 

5.6 9 

5.6 9 

mA 


^ All typical values are at = 5 V, Ta = 25 °C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

lINPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V. 

Cl - 50 pF. 

Rl “ 680 n, 

Ta = 25 "C 

Vcc " 4.5 V to 5.5 V, 

Cu - 50 pF, 

Rl “ 680 n, 

Ta = MIN to MAX 

UNIT 

'ALS33A 

SN54ALS33A 

SN74ALS33A 

MIN TYP MAX 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

18 24 

10 59 

10 33 

ns 

tPHL 

A or B 

Y 

7 10 

2 18 

2 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS34, SI\I54AS34, SI\I74ALS34, SI\I74AS34 

HEX l\IOI\IINVERTERS 


IMoninverters 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 
noninverters. They perform the Boolean 
function Y = A. 

The SN54ALS34 and SN54AS34 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS34 and SN74AS34 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE (each buffer) 


INPUT 

OUTPUT 

A 

Y 

H 

H 

L 

L 


logic symbol^ 


D2261, DECEMBER 1983-REVISED MAY 1986 


SN54ALS34, SN54AS34 . . . J PACKAGE 
SN74ALS34, SN74AS34 . . . D OR N PACKAGE 
(TOP VIEW) 



u 

> < u u < 

2 > CD 



> Q O > < 
n z z ^ 
a 


NC — No internal connection 
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SN54ALS34, SN74ALS34 
HEX NONINVERTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS34 -55°C to 125°C 

SN74ALS34 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS34 

SN74ALS34 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

2 


V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0,4 

-0.4 


IqL Low-level output current 

4 

8 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS34 

SN74ALS34 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 't.S V, l| = - 1 8 mA 

- 1.2 

- 1.2 

V 

VOH 

VcQ = 4.5 V to 5.5 V, Iqh — “0.4 mA 

Vcc-2 - 

Vcc -2 

V 

VOL 

Vcc - 't.S V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = “t-S V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, V| = 4.5 V 

3.1 5 

3.1 5 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

5 8 

5 8 

mA 


^All typical values are at Vcq = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V. 

Cl = 50 pF, 

Rl = 500 fi, 

Ta = 25 “C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n. 

Ta = min to MAX 

UNIT 

'ALS34 

SN54ALS34 

SN74ALS34 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A 

Y 

9.4 

4 18 

4 15 

ns 

tPHL 

5 

1 12 

1 10 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS34, SI\I74AS34 
HEX l\IOI\IINVERTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted). 


Supply voltage, Vcc 

Input voltage 

Operating free-air temperature range: SN54AS34 

SN74AS34 

Storage temperature range . 


7 V 

7 V 

-55°C to 125°C 
. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54AS34 

SN74AS34 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V(H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS34 

SN74AS34 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc-2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

7.4 12 

■7.4 12 

mA 

ICCL 

Vcc = 5.5 V, Vi = 0 V 

21.3 34.6 

21.3 34.6 

mA 


^All typical values are at '^CC = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS34 

SN74AS34 

MIN MAX 

MIN MAX 

tpLH 

A 

Y 

1 6.5 

1 5.5 

ns 

fPHL 

1 7 

1 6 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS35A, SI\I74ALS35A 
HEX l\IOi\lll\IVERTERS WITH OPEN-COLLECTOR OUTPUTS 

D2661, DECEMBER 1983-REVISED MAY 1986 


I * Noninverters with Open-Collector Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 
noninverters. They perform the Boolean 
functions Y = A. The open-collector outputs 
require pull-up resistors to perform correctly. 
They may be connected to other open-collector 
outputs to implement active-low wired-OR or 
active-high wired-AND functions. Open-collector 
devices are often used to generate higher N/qh 
levels. 

The SN54ALS35A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS35A is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each buffer) 


INPUT 

A 

OUTPUT 

Y 

H 

L 

H 

L 


logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J and N packages. 


SN54ALS35A . . . J PACKAGE 
SN74ALS35A . . . D OR N PACKAGE 
(TOP VIEW) 
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SN54ALS35A . . . FK PACKAGE 
(TOP VIEW) 
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NC — No internal connection 


logic diagram (positive logic) 
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ALS and AS Circuits 


SI\I54ALS35A, SN74ALS35A 

HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS35A -55°Cto125°C 

SN74ALS35A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 




SN54ALS35A 

SN74ALS35A 


MIN NOM MAX 


Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

4 

8 

mA 

T/\ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS35A 

SN74ALS35A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1 .2 

V 

lOH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, Vi = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

2.7 4.7 

2.7 4.7 

mA 

ICCL 

Vcc = 5.5 V, V| = 0 V 

4.1 6.3 

CO 

CD 

mA 


^All typical values are at Vqc = 5 V, = 25 °C. 


switching characteristics (see IMote 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl = 2 kSJ. 

Ta - 25°C 

Vcc “ 4.5 V to 5.5 V 

Cl “ 50 pF 

Rl - 2 kS! 

Ta “ WIN to MAX 

UNIT 

'ALS35A 

SN54ALS35A 

SN74ALS35A 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A 

Y 

34 

o 

CD 

o 

20 50 

ns 

tPHL 

9 

2 17 

2 , 14 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS37A, SI\I74ALS37A 
QUADRUPLE 2-ll\IPUT POSITIVE-l\IAI\ID BUFFERS 

D2661, APRIL 1982-REVISED MAY 1986 


I * Package Options Include Plastic "Smali 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates. They perform_the Boolean 
functions Y = A*B or Y = A + B in positive 
logic. 

The SN54ALS37A is characterized for operation 
'^over the full military temperature range of 
-55°C to 125°C. The SN74ALS37A is 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE (each gate) 


logic symbol'!' 



SN54ALS37A . . . J PACKAGE 
SN74ALS37A . . . D OR N PACKAGE 
(TOP VIEW) 


iaE 

TT 

J 14 

D vcc 

ibT 

2 

13 

H 4B 

iyL 

3 

12 

I|4A 

2aC 

4 

11 

D 4Y 

2B c 

5 

10 

U 3B 

2Y C 

6 

9 

U 3A 

GND C 

7 

8 

I]3Y 


SN54ALS37A . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 
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ALS and AS Circuits 


SN54ALS37A, SN74ALS37A 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-aIr temperature range; SN54ALS37A -55°Cto125°C 

SN74ALS37A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS37A 

SN74ALS37A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-1 

-2.6 

B&l 

Iql Low-level output current 

12 

24 


T^ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS37A 

SN74ALS37A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

1 

o 

o 

> 

V 

Vcc = 4.5 V, Iqh = -1 tiA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


1|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, Vi = 0 V 

0.86 1.6 

0.86 1.6 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

CO 

00 

4.8 7.8 

mA 


^ All typical values are at Vqc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - 25 °C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS37A 

SN54ALS37A 

SN74ALS37A 

TYP 

MIN MAX 

MIN MAX 

fPLH ' 

A or B 

Y 

4 

2 17 

2 8 

ns 

IPHL 

A or B 

Y 

5 

2 10 

2 7 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS38A, SI\I74ALS38A 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


■ • Package Options Include Plastic "Smail 

■ Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic SOO-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliabiiity 

description 

These devices contain four independent 2-input 
NAND buffer gates with open-collector outputs. 
These NAND buff ers perform Jhe Boolean 
functions Y = A»B or Y = A + B in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Vqh levels. 

The SN54ALS38A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS38A is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol'!' 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS38A . . . J PACKAGE 
SN74ALS38A . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 

U vcc 

IBH 

2 

13 

D 4B 

1YC 

3 

12 

D 4A 

2A C 

4 

11 

2 4Y 

2B C 

5 

10 

2 3B 

2Y C 

6 

9 

2 3A 

GND C 

7 

8 

2 3Y 


SN54ALS38A . . . FK PACKAGE 
(TOP VIEW) 

CJ 

m < u u cQ 

^ r- Z > ^ 




■O' 

3 

rr 

2 

Tzr 

1 

tzr 

20 

CT 

19 



1Y 

]4 






18C 

4A 

NC 

]5 






17C 

NC 

2A 

]6 






16C 

4Y 

NC 

37 






15[ 

NC 

2B 

]8 






14C 

3B 



9 

Jd 

10 

X3. 

11 

id 

12 

id 

13 

id 





> 

n 

CJ 

>- 

< 





CM 

z 


CO 

CO 




a 


NC — No internal connection 

logic diagram (positive logic) 
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ALS and AS Circuits 


SN54ALS38A, SN74ALS38A 

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS38A -55°Cto125°C 

SN74ALS38A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS38A 

SN74ALS38A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

■BHBEa 

m 

1 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

0 70 

1 1 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS38A 

SN74ALS38A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

CO 

CO 

CO 

d 

CO 

CO 

CO 

d 

mA 

ICCL 

Vcc = 5.5 V, V| = 4.5 V 

CO 

CO 

1 4.8 7.8 

mA 


t All typical values are at Vqc = 5 V, Ta = 25 °C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

fOUTPUT) 

Vcc - 5 V. 

Cl - 50 pF, 

Rl - 680 n, 

Ta - 25 "C 

Vcc ” 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 680 n, 

Ta - MIN to MAX 

UNIT 

■ALS38A 

SN54ALS38A 

SN74ALS38A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

18 

10 59 

10 .33 

ns 

tPHL 

A or B 

Y 

7 

2 18 

2 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS40A, SI\I74ALS40A 
DUAL 4-ll\IPUT POSITIVE NAND BUFFERS 

D2661, APRIL 1984-REVISED MAY 1986 


■ • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

I • Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NANO buffer gates. The y perform the Boolean 
functions Y = A*B*C*DorY = A-l-B + C-fDin 
positive logic. 

The SN54ALS40A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS40A is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

c 

D 

Y 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


SN54ALS40A . . . J PACKAGE 
SN74ALS40A . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

IT 

Jl4 

H vcc 

IBC 

2 

13 

D 2D 

NC C 

3 

12 

3 2C 

icC 

4 

11 

D NC 

idC 

5 

10 

D 2B 

iyC 

6 

9 

D 2A 

GND C 

7 

8 

3 2Y 


SN54ALS40A . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic symbol'*' logic diagram (positive logic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 
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current as of publication date. Products conform to 
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ALS and AS Circuits 


SI\I54ALS40A, SN74ALS40A 

DUAL 4-INPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage : 7 V 

Operating free-air temperature range: SN54ALS40A -55°Cto125°C 

SN74ALS40A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


2 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS40A 

SN74ALS40A 

UNIT 

MIN TYpt MAX 

MIN TYpf MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc = 4.5 V, lOH = -1 niA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5-5 V, V| = 2.7 V 

20 

20 

frA 

IlL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

0.43 0.8 

0.43 0.8 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

2.4 3.9 

2.4 3.9 

mA 


^ All typical values are at Vcc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl “ 50 pF, 
rl - 500 n, 

Ta - 25 “C 

Vcc - 4.5 V to 5.5 V, 

Cl =■ 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

■ALS40A 

SN54ALS40A 

SN74ALS40A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

5 

2 10 

2 8 

ns 

fPHL 

Any 

Y 

5 

2 10 

2 7 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 


recommended operating conditions 



SN54ALS40A 

SN74ALS40A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 , 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-1 

-2.6 

mium 

Iql Low-level output current 

12 

24 

■H 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 
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SN54ALS74A, SI\I54AS74, SN74ALS74A, SI\I74AS74 
DUAL D-TYPE POSITiVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

D2661, APRIL 1982 - REVISED MAY 1986 


• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


SN54ALS74A, SIM54AS74 . . . J PACKAGE 
SN74ALS74A, SN74AS74 . . . D OR N PACKAGE 
(TOP VIEW) 


TYPE 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

(Cl = 50 pF) 

TYPICAL POWER 

DISS[PAT(ON 

PER FUP-FLOP 

'ALS74A 

50 MHz 

6 mW 

'AS74 

134 MHz 

26 mW 


1CLR C 

TT 

Jl4 

I] Vcc 

id: 

2 

13 

J 2CLR 

1CLK : 

3 

12 

H 2D 

ip^ : 

4 

1 1 

3 2CLK 

iq: 

5 

10 

3 2^ 

iqC 

6 

9 

3 2Q 

GND : 

7 

8 

3 2Q 


description 


These devices contain two independent D-type positive-edge- 
itriggered flip-flops. A low level at the Preset or Clear inputs sets 


SN54ALS74A, SN54AS74 . . . FK PACKAGE 
(TOP VIEW) 


Q lo U Ulo 


or resets the outputs regardless of the levels of the other inputs. 

When Preset and Clear are inactive (high), data at the D input 



LJJ LU LLLI l~J UJ 

3 2 1 20 19 

meeting the setup time requirements are transferred to the outputs 

1CLK 

H 

18[ 

on the positive-going edge of the clock pulse. Clock triggering 

NC 

1 5 

17[ 

occurs at a voltage level and is not directly related to the rise time 

1PRE 

16 

16[ 

of the clock pulse. Following the hold time interval, data at the 

NC 

17 

15[ 

D input may be changed without affecting the levels at the 

IQ 

18 

14[ 

outputs. 



9 10 11 12 13 


The SN54ALS74A and SN54AS74 are characterized for operation 
over the full military temperature range of - 55°C to 125°C, The 
SN74ALS74A and SN74AS74 are characterized for operation 
from 0°C to 70°C. 

FUNCTIOrO TABLE 


)0 o o lo o 

Z Z rsi CM 
(3 


NC— No internal connection 


logic symboP 


INPUTS 

PRESET CLEAR CLOCK 

L H X 

H L X 

L L X 



'The output levels in this configuration are not guaranteed to meet the 
minimum levels for Vqh 'f fhe lows at Preset and Clear are near V|l 
maximum. Furthermore, this configuration is nonstable; that is, it will 
not persist when either Preset or Clear returns to its inactive (high) level. 


^This symbol is in accordance with ANSI/IEEE Std 
91-1984 and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ^ ^ 

Input voltage ^ ^ 

Operating free-air temperature range: SN54ALS74A, SN54AS74 — 55°C to 125°C 

SN74ALS74A, SN74AS74 0°C to 70°C 

Storage temperature range -65°C to 150°C 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Circuits 


SN54ALS74A, SN74ALS74A 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54ALS74A 

SN74ALS74A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 


V|H High-level input voltage 

2 

2 


V|L Low-level input voltage 

0.7 

0.8 


Iqh High-level output current 

-0.4 ' 

-0.4 

hitfJI 

Iql Low-level output current 

4 

8 

MSMi 

fciock Clock frequency 

0 30 

CO 

o 

HjjQ 

tw Pulse duration 

PRE or CLR low 

15 

15 

ns 

CLK high 

17.5 

14.5 

CLK low 

17.5 

14.5 

Setup time 
before CLKt 

Data 

16 

15 

ns 

PRE or CLR inactive 

10 

10 

th Hold time, data after CLKt 

2 

0 

Ba 

Ta Operating free-air temperature 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS74A 

SN74ALS74A 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = ^-5 V, 1| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc “ ^-5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

1 

■Oil 

VOL 

Vcc = iOL = ^ 

0.25 0.4 

0.25 0.4 

V 

Vcc = '^•5 V, Iql = 8 mA 


0.35 0.5 

l| 

CLK or D 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE or CTR 

0.2 

0.2 

l|H 

CLK or 0 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

PRE or CLR 

40 

40 

l|L 

CLK or D 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 -112 

-30 -112 

mA 

Icc 

Vcc = 5.5 V, See Note 1 

2.4 4 

2.4 4 

mA 


^All typical values are at Vcc = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximate s on e half of the true short-circuit output current, IqS- 
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS74A 

SN74ALS74A 

MIN MAX 

MIN MAX 

^max 



30 

34 

MHz 

tPLH 

PRE or^ 

Q or Q 

3 18 

3 ■ 13 

ns 

tpHL 

5 17 

5 15 

tPLH 

CLK 

Q or Q 

5 23 

5 16 

ns 

tPHL 

5 20 

5 18 


NOTE 2: Load circuit and voltage waveforms are shown in Section!. 
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SN54AS74, SN74AS74 
DUAL D TYPE POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54AS74 

SN74AS74 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

wm\ 

V|H High-level input voltage 

2 

2 

n 

V|L Low-level input voltage 

0.8 

0.8 

mm 

lOH High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


fciock Clock frequency 

0 90 

0 105 


tyv Pulse duration 

PRE or CLR low 

4 

4 

ns 

CLK high 

4 

4 

CLK low 

5.5 

5.5 

Setup time 

before CLK T 

Data 

4.5 

4.5 

ns 

PRE or CLR inactive 

2 

2 

th Hold time, data after CLKt 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

O 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS74 

SN74AS74 

UNIT 

MIN TYP^ MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh - '’'’A 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc == 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

CLK or D 

Vcc = 5.5 V, V( = 2.7 V 

20 

20 

l^A 

PRE or CLR 

40 

40 

l|L 

CLK or D 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

PRE or^ 

-1.8 

-1.8 

iio* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

mA 

icc 

Vcc = 5.5 V See Note 1 

10.5 16 

10.5 16 

mA 


^All typical values are at Vqq = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-current output current, IqS- 
NOTE 1 : Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54AS74 

SN74AS74 

MIN MAX 

MIN MAX 

fmax 



90 

105 

MHz 

tPLH 

PRE or CLR 

Q or Q 

in 

00 

CO 

3 7.5 

ns 

tPHL 

3.5 11.5 

3.5 10.5 

fPLH 

CLK 

Q or Q 

3.5 9 

3.5 8 

ns 

fPHL 

4.5 10.5 

4.5 9 


NOTE 2: Load circuit and voitage waveforms are shown in Sectionl. 
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Siy54ALS86, SN74ALS86, SI\I54AS86, SI\I74AS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


description 

These devices contain four independent 2-input Exclusive-OR 
gates. They perform the Boolean functions Y = A@ B = AB-l-AB 
in positive logic. 

A common application is as a true/complement element. If one 
of the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the signal on the other 
input will be reproduced inverted at the output. 

The SN54ALS86 and SN54AS86 are characterized for operation 
over the full military temperature range of - 55 °C to 1 25 °C. The 
SN74ALS86 and SN74AS86 are characterized for operation from 
0°C to 70°C. 


D2661, APRIL 1982-REVISED MAY 1986 


SIM54ALS86, SN54AS86 . . . J PACKAGE 
SN74ALS86, SN74AS86 . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

Jl4 

I] Vcc 

1BC 

2 

13 

I]4B 

iyC 

3 

12 

Il4A 

2AC 

4 

11 

I|4Y 

2B[I 

5 

10 

D3B 

2Y[I 

6 

9 

D 3A 

gndC 

7 

8 

I|3Y 


SN54ALS86, SN54AS86 . . . FK PACKAGE 
(TOP VIEW) 


CD < o o m 

r- r- Z > 


logic symbo|1^ 



FUNCTION TABLE 
(each gate) 



1—1 LJ 
3 2 

1—11—1 
1 20 

in 

19 


]4 



18[ 

4A 

35 



17C 

NC 

]6 



16[ 

4Y 

]7 



15 [ 

NC 

]8 



14 [ 

3B 


9 10 

11 12 
jcocn 

13 

m 



>- D O >- < 

CM z Z fo « 

o 

NC — No internal connection 


This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, anid N packages. 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H' 

H 

H 

L 


EXCLUSIVE-OR 


— ZlI~ 

These are five equivalent Exclusive-OR symbols valid for an 'ALS86 gate in positive logic; negation may be shown at any 
two ports. 

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT 

^ ^ iic 2k+1 

The output is active (low) if The output is active (low) if The output is active (high) if 

all inputs stand at the same an even number of inputs an odd number of inputs (i.e., 

logic level (i.e., A = B). (i.e., 0 or 2) are active. only 1 of the 2) are active. 


This document contains Information on products in 
more than one phase of development. The status ef 
each device is indicated on the pagels) specifying its 
electrical characteristics. 


2k 

The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 
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SN54ALS86. SI\I74ALS86 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS86 -55°Cto125°C 

SN74ALS86 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS86 

SN74ALS86 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 


V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 


T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS86 

SN74ALS86 

UNIT 

MIN TYPf MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc V to 5.5 V, Iqh = -0.4 rnA 

< 

o 

o 

Vcc -2 

V 

VOL 

Vcc “ V, Iql = ^ fTiA 

0,25 0.4 

0.25 0.4 

V 

Vcc “ V, Iql - 8 mA 



h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


' 0 * 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

Vcc = 5,5 V, All inputs at 4.5 V 


3.9 5.9 



^All typical values are at Vqq = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = min to MAX 

UNIT 

SN54ALS86 

SN74ALS86 

MIN MAX 

MIN MAX 

TPLH 

A or B 

(other input low) 

Y 

3 22 

3 17 

ns 

tPHL 

2 14 

2 12 

tPLH 

A or B 

(other input high) 

Y 

3 22 

3 17 

ns 

tPHL 

2 12 

2 10 


NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
2-82 standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54AS86, SN74AS86 
QUADRUPLE 2 II\IPUT EXCLUSIVE-OR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS86 -55°C to 125°C 

SN74AS86 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS86 

SN74AS86 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS86 

SN74AS86 

UNIT 

MIN TYPT MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

< 

o 

o 

1 

Vcc -2 

V 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0,1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

rrA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0,1 

-0.1 

mA 

lo^ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V, V| = 0 V 

18 

18 

mA 

ICCL 

Vcc = 5.5 V, Vi = 4.5 V 

15 

15 

mA 


^ All typical values are at V^c = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 




SN54AS86 

SN74AS86 





MIN TYPf MAX 

MIN TYP1^ MAX 


tPLH 

A or B 


3.6 

3.6 

ns 

tPHL 

(other input low) 


3.5 

3.5 

tPLH 

A or B 

Y 

3.6 

3.6 

ns 

tPHL 

(other input high) 

3.5 

3.5 


^ All typical valves are at ^CC = 5 V, = 25 °C. 

NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54ASg5, SN74ASg5 
4 BIT PARALLEL-ACCESS SHIFT REGISTER 


• Serial-to-Parallel Conversions 

• Parallel Synchronous Loading 

• Right or Left Shifts 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


□2661, DECEMBER 1983-REVISED MAY 1986 


SN54AS95 . . . J PACKAGE 
SN74AS95 . . . D OR N PACKAGE 
(TOP VIEW) 



description 

These four-bit registers feature parallel and serial 
inputs, parallel outputs, mode control, and two clock 
inputs. The registers have three modes of operation: 

Parallel (broadside) load 

Shift right (the direction Qa toward Qq) 

Shift left (the direction Qq toward Qa) 

Parallel loading is accomplished by applying the four 
bits and taking the mode control input high. The data 
is loaded into the associated flip-flops and appears at 
the outputs after the high-to-low transition of the 
Clock-2 input. During loading, the entry of serial data 
Is Inhibited. 

Shift right is accomplished on the high-to-low 
transition of Clock 1 when the mode control is low; 
shift left is accomplished on the high-to-low transition 
of Clock 2 when the mode control is high by 
connecting the output of each flip-flop to the parallel 
input of the previous flip-flop (Qq to input C, etc.); 
and serial data is entered at input D. The clock input 
may be applied commonly to Clock 1 and Clock 2 if 
both modes can be clocked from the same source. 
Changes at the mode control input should normally 
be made while both clock inputs are low. However, 
conditions described in the last three lines of the 
function table will also ensure that the register 
contents are protected. 

The SN54AS95 is characterized for operation over the 
full military temperature range of - 55 °C to 1 25 °C. 
The SN74AS95 is characterized for operation from 
O^C to 70°C. 


SN54AS95 . . . FK PACKAGE 
(TOP VIEW) 



NIC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54AS95, SI\I74AS95 

4-BIT PARALLEL-ACCESS SHIFT REGISTER 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

MODE 

CONTROL 

CLOCKS 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

2 (L) 

1 (R) 

A 

B 

c 

D 

H 

H 

X 

X 

X 

X 

X 

X 

o 

< 

a 

Qbo 

D 

o 

o 

O 

Q 

a 

H 

i 

X 

X 

a 

b 

C 

d 

a 

b 

c 

d 

H 

1 

X 

X 

Qb^ 

QC^ 

Qd^ 

d 

QBh 

QCn 

Qon 

d 

L 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

L 

X 

i 

H 

X 

X 

X 

X 

H 

QAn 

Qbh 

QCn 

L 

X 

1 

L 

X 

X 

X 

X 

L 

c 

< 

a 

Qbp 

QCn 

t 

L 

L 

X 

X 

X 

X 

X 

D 

> 

o 

Qbo 

o 

u 

a 

o 

a 

a 


L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


L 

H 

X 

X 

X 

X 

X 

o 

< 

a 

Qbo 

O 

CJ 

a 

Qdo 

t 

H 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

H 

H 

X 

X 

X 

X 

X 

D 

> 

o 

Qbo 

Qco 

Qdo 


^Shifting left requires external connection of Qg to A, Qc to B, and Qq to C. Serial data is entered at input D. 

H = high level (steady state), L = low level (steady state), X = irrelevant (any Input, Including transitions). 

•i- = transition from high to low level, t = transition from low to high level, 
a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

^AO' ^BO' ^CO' ^00 ” ^A' ^B' ^C' ^D' respectively, before the indicated steady-state input conditions were established. 

QAn» Qsn' ^Cn' ^Dn “ ^A' ^B' ^C' respectively, before the most-recent 4- transition of the clock. 

logic symbol^ 


MODE 


CLK1 

CLK2 


SER 

A 

B 

C 

D 


(61 

SRG4 

((42 ILOADI 

Ml [SHIFT! 

> 1C3/1 

> 2C4 

113) 

Lt^ 

(81 r-. 

Ill 

3D 

40 

(2) 

(12) 

(31 

4D 

(41 

(11) 


(51 

(10) 





Qa 

Qb 

Qc 

Qd 


'fjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packaqes. 


logic diagram (positive logic) 


DATA INPUTS 


''a B C D ' 
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SN54AS95, SI\l74ASg5 
4-BIT PARALLEL-ACCESS SHIFT REGISTER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54AS95 -55°C to 125°C 

SN74AS95 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS95 

SN74AS85 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

^clock Clock frequency 

0 80 

0 100 

MHz 

tyv Pulse duration, CLK high or low 

6.5 

5 

ns 

tgu Setup time, data before CLK-t 

2.5 

2 

ns 

Hold time after CLK 1 
th 

(see Figure 1 ) 

Data 

2.5 

2.5 

ns 

CLK 1 to Mode 

3.5 

3 

CLK 2 to Mode 

1 

0 

Clock enable time 
(see Figure 1) 

CLK 1 

13 

12 

ns 

CLK 2 

13 

12 

Clock inhibit time 
(see Figure 1) 

CLK 1 

3 

2.5 

ns 

CLK 2 

1 

0 

Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS95 

SN74AS95 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = mA 

< 

o 

o 

1 

CM 

1 

u 

u 

> 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 ’ 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

l|L 

Mode 

Vcc = 5.5 V, V|L = 0.4 V 

-1 

-1 

mA 

All other 

-0.5 

-0.5 

'o* 

Vcc = 5.5 V, Vq = 2.35 V 

-30 -112 

- 30 - 1 1 2 

mA 

ICCH 

Vcc = 5.5 V 

21 34 

21 34 

mA 

ICCL 

Vcc = 5.5 V 

26 39 

26 39 

mA 


^All typical values are at Vqq = 5 V, J = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ASg5, SN74ASg5 
4 BIT PARALLEL-ACCESS SHIFT REGISTER 


switching characteristice (see Note 1) 



Vcc = 4-5 V to 5.5 V, 
Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 


SN54AS95 SN74AS95 


MIN MAX MIN MAX 


100 


2 11 2 10 


2 10.5 2 9. 


PARAMETER MEASUREMENT INFORMATION 


MODE 

CONTROL 

INPUT 


CLOCK 1 
INPUT 


CLOCK 2 
INPUT 



Qa 

OUTPUT ' 


VOLTAGE WAVEFORMS 


FIGURE 1-CLOCK ENABLE, INHIBIT. AND HOLD TIMES 
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SN54ALS109A, SI\l54AS10g^SN74ALS10gA, SN74AS10g 
DUAL J K POSITIVE EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

D2661, APRIL 1982 - REVISED WAY 1986 



INPUTS 

OUTPUTS 1 

PRESET 

CLEAR 

CLOCK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

Qo 

Qo 

H 

H 

t 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


* The output levels in this configuration are not guaranteed to meet 
the minimum levels for Vqh lows at Preset and Clear are 
near Vii_ maximum. Furthermore, this configuration is nonstable; 
that is, it will not persist when either Preset or Clear returns to 
its inactive (high) levei. 



IQ 

IQ 

2Q 

2Q 


^This symbol is in accordance with ANSI/IEEE Std 
91-1984 and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS109A, SN54AS109 — 55°C to 125°C 

SN74ALS109A, SN74AS109. . ? 0°C to 70°C 

Storage temperature range -65°C to 150°C 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS109A, SN74ALS109A 
DUAL J-K POSmVE-EDGE TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54ALS10gA 

SN74ALS109A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vec Supply voltage 

4.5 5 5.5 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

IEE33li 

lOL Low-level output current 

4 

8 


fciock Clock frequency 

0 30 

0 34 


tw Pulse duration 

PRE or CLR low 

15 

15 

ns 

CLK high 

16.5 

14.5 

CLK low 

16.5 

14.5 

Setup time 
before CLKt 

Data 

15 

15 

ns 

PRE or CLR inactive 

10 

10 

th Hold time, data after CLKt 

0 

0 

moil 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS109A 

SN74ALS109A 

UNIT 

MIN TYpt MAX 

MIN TYP1^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

mm 

VOH 

Vcc = 4.5 V to 5.5 V, Iqi-i = —0.4 mA 

< 

o 

o 

1 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, ' Iql = 4 mA 

0.25 0.4 


V 

.Vcc = 4.5 V, Iql 2 


0.35 0.5 

l| 

CLK, J, orl< 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE or CLR 

0.2 

0.2 

l|H 

CLK, J, orlT 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


^ or CLR 

40 

40 

l|L 

CLK, J orF 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

lo* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

2.4 4 

2.4 4 

mA 


^All typical values are at Vqq = 5 V, = 25°C. 

^The output conditions have been chosen to prod uce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Ice measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Tft = MIN to MAX 

UNIT 

SN54ALS109A 

SN74ALS109A 

MIN MAX 

MIN MAX 

fmax 



30 

34 

MHz 

tPLH 

^ or CLR 

Q or Q 

3 17 

3 13 

ns 

tPHL 

5 17 

5 15 

tPLH 

CLK 

Q or Q 

5 21 

5 16 

ns 

tPHL 

5 20 

5 18 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\l54AS10g, SN74AS109 
DUAL J-K POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 


recommended operating conditions 



SN54AS109 

SN74AS109 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

mmmam 

V 

ViH High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

'oh High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 

IEi^3l 

'clock Clock frequency 

0 90 

0 105 

■Alin 

tyv Pulse duration 

PRE or CLR low 

4 

4 

ns 

CLK high 

4 

4 

CLK low 

5.5 

5.5 

Setup time 

before CLKt 

Data 

5.5 

5.5 

ns 

PRE or CLR inactive 

2 

2 

th Hold time, data after CLKt 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS109 

SN74AS109 

UNIT 

MIN TYP' MAX 

MIN TYP' MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = ~2 mA 

Vcc-2 

< 

o 

o 

\ 

V 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

CLK, J or K 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

HA 

PRE or CLR 

40 

40 

l|L 

CLK, J or K 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

0.5 

mA 

Me or ’CLR 

-1.8 

-1.8 


Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

mA 

<cc 

Vcc = 5.5 V, See Note 1 

11.5 17 

11.5 17 

mA 


'’All typical values are at Vqc = 5 V, = 25 °C. 

^The output conditions have been chosen to prod uce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS109 

SN74AS109 

MIN MAX 

MIN MAX 

'max 



90 

105 

MHz 

'PLH 

MI or CLR 

Q or Q 

3 9 

3 8 

ns 

'PHL 

3.5 11.5 

3.5 10.5 

'PLH 

CLK 

Q or Q 

3.5 10 

3.5 9 

ns 

tPHL 

4.5 10.5 

4.5 9 


NOTE 2; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS112A, SI\I74ALS112A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLDPS 
WITH CLEAR AND PRESET 

D2661, APRIL 1982-REVISED MAY 1986 


• Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

• Package Options inciude Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mii 
DiPs 

• Dependable Texas Instruments Quality and 
Reliabiiity 


TYPE 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

TYPICAL POWER 

DISSIPATION 

PER FLIP-FLOP 

'ALS1 12A 

50 MHz 

6 mW 


SN54ALS1 12A . . . J PACKAGE 
SN74ALS112A . . . D OR N PACKAGE 
(TOP VIEW) 


iclkC 

TT 

■Jl6 

H vcc 

ikC 

2 

15 

H 1CLR 

uC 

3 

14 

D 2CLR 

ipreC 

4 

13 

D 2CLK 

iqC 

5 

12 

D 2K 

iqC 

6 

11 

J2J 

2QC 

7 

10 

D 2PRE 

gndC 

8 

9 

H 2Q 


SN54ALS112A . . . FK PACKAGE 
(TOP VIEW) 


description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the Preset or Clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs. When Preset and Clear are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements are transferred to the 
outputs on the negative-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the fall time of the 
clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed 
without affecting the levels at the outputs. 
These versatile flip-flops can perform as toggle 
flip-flops by tying J and K high. 

The SN54ALS112A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS112A is 
characterized for operation from 0°C to 70 °C. 


FUNCTIOIM TABLE 


INPUTS 

OUTPUTS 1 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

hT 

Ht 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

1 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


^The output levels in this configuration are not guaranteed 
to meet the minimum levels for Vqh- Furthermore, this 
configuration is nonstable; that is, it will not persist when 
either Preset or Clear returns to its inactive (high) level. 



NC — No internal connection 



*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS112A, SI\I74ALS1 12A 

DUAL J-K NEGATIVE-EDGE TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 


logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS112A — 55°Cto125°C 

SN74ALS112A 0“C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS112A 

SN74ALS112A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vll-I High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

^clock Clock frequency 

0 25 

0 30 

MHz 

Pulse duration 

PRE or CLR low 

15 

10 


CLK high 

20 

16.5 

ns 

CLK low 

20 

16.5 


Setup time 

before CLKi 

Data 

25 

22 

ns 

PRE or CLR inactive 

22 

20 

th Hold time, data after CLKi 

0 

0 

ns 

°C 

Operating free-air temperature 

-55 125 

0 70 
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SN54ALS112A, SN74ALS112A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP FLOPS 
WITH CLEAR AND PRESET 


electrical characteristice over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS112A 

SN74ALS112A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqi-i = -0.4 mA 

< 

o 

o 

1 

Vcc -2 

V 

VOL 

Vcc = 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 mA 


0.35 0.5 

l| 

J, K, or CLK 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 


0.2 

0.2 

l|H 

J, K, or CLK 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

PRE or CLR 

40 

40 

l|L 

J, K, or CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

’ -0.2 

mA 

PRE or CLR 

-0.4 

-0.4 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

mA 

'cc 

Vcc = 5.5 V, See Note 1 


2.5 4.5 


^All typical values are at = 5 V, T/\ = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
NOTE 1: Iqc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

RL - 500 a 

Ta - MIN to MAX 

UNIT 

SN54ALS112A 

SN74ALS112A 

MIN MAX 

MIN MAX 

tmax 



25 

30 

MHz 

tPLH 

PRE or CLR 

Q or Q 

CO 

CM 

CO 

3 15 

ns 

fPHL 

4 23 

4 18 

tPLH 

CLK 

Q or Q 

3 23 

3 15 

ns 

tPHL 

5 24 

5 19 


NOTE 2; Load circuit and voltage waveforms are shown in Section 1 . 
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SN54ALS113A, SN74ALS113A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 


• Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


TYPE 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

TYPICAL POWER 

DISSIPATION 

PER FLIP-FLOP 

'ALS1 13A 

40 MHz (Cl = 15 pF) 

6 mW 


description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the Preset input sets the outputs regardle ss of 
the levels of the other inputs. When Preset (PRE) 
is inactive (high), data at the J and K inputs 
meeting the setup time requirements are 
transferred to the outputs on the negative-going 
edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to 
the fall time of the clock pulse. Following the 
hold time interval, data at the J and K inputs may 
be changed without affecting the levels at the 
outputs. These versatile flip-flops can perform 
as toggle flip-flops by tying J and K high. 

The SN54ALS113A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS113A is 
characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE 


INPUTS 

OUTPUTS 

PRE 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

H 

L 

H 

i 

L 

L 

o 

O 

Qo 

H 

i 

H 

L 

H 

L 

H 

1 

L 

H 

L 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo 


D2261, APRIL 1982-REVISED MAY 1986 

SN54ALS113A . . . J PACKAGE 
SN74ALS113A . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS113A . . . FK PACKAGE 
(TOP VIEW) 


u o u u 

r- H > CM 




■CT 

3 

rr 

2 

ry 

1 

r=r 

20 

CT 

19 



1J 

]4 






18C 

2K 

NC 

]5 






17[ 

NC 

IPRE 

]6 






16[ 

2J 

NC 

]7 






15[ 

NC 

IQ 

]8 






14[ 

2PRE 



9 

JZL 

10 

JH 

11 

Ly 

12 

jd 

13 

O 





lO 

Q 

U 

lo 

a 








CM 

CM 




(3 


NC — No internal connection 

logic symbol'll 



^This symbol is in accordance witli ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54ALS113A, SN74ALS113A 

DUAL J-K NEGATIVE EDGE-TRiGGERED FLIP-FLOPS WITH PRESET 


logic diagram (positive logic) 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS113A -55°Cto125°C 

SN74ALS113A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS113A 

SN74ALS113A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voitage 

2 

2 

V 

V|L Low-level Input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

fclock Clock frequency 

ir> 

CM 

O 

0 30 

MHz 

tyv Pulse duration • 

PRE iow 

20 

10 

ns 

CLK high 

20 

16.5 

CLK iow 

20 

16.5 

Setup time 
tsu 

before CLKi 

Data 

25 

22 

ns 

PRE inactive 

25 

20 

th Hold time, data after CLKi 

0 

0 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 
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SI\I54ALS113A, SN74ALS113A 
DUAL J-K WEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS113A 

SN74ALS113A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

VqH 

Vcc = 't-5 V to 5.5 V, Iqh = *^-4 mA 

Vcc -2 

Vcc-2 

V 

VOL 

Vcc 4.5 V, Iql 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = ^'5 V, Iql = 8 rnA 


0.35 0.5 

■ 

J, K, or CLK 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE 

0.2 

0.2 

l|H 

J, K, or CLK 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

AtA 

PRE 

40 

40 

l|L 

J, K, or CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

PRE 

-0.4 

-0.4 

lot 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

Icc 

Vcc “ 5.5 V, See Note 1 

2.5 4.5 

2.5 4.5 

mA 



tAII typical values are at Vqq = 5 V, = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, Iqs- 
NOTE 1: Iqc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta =■ MIN to MAX 

UNIT 

SN54ALS113A 

SN74ALS113A 

MIN MAX 

MIN MAX 

tmax 



25 

30 

MHz 

tPLH 

PRE 

Q or Q 

3 23 

3 14 

ns 

tPHL 

CO 

CM 

4 16 

tPLH 

CLK 

Q or Q 

3 22 

3 15 

ns 

tPHL 

5 23 

5 19 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS114A, SI\I74ALS1 14A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

D2661, DECEMBER 1982-REVISED MAY 1986 


I * Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

• Package Options include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Typical Maximum Clock Frequency 
... 40 MHz 

• Typical Power Dissipation per 
Flip-Flop ... 6 mW 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the Preset or Clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs. When Preset and Clear are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements are transferred to the 
outputs on the negative-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the fall time of the 
clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed 
without affecting the levels at the outputs. 
These versatile flip-flops can perform as toggle 
flip-flops by tying J and K high. 

The SN54ALS114A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS114A is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUTS 1 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

1 

H 

L 

H 

L 

H 

H 

■ i 

L 

H 

L 

H 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 1 


The output levels in this configuration are not guaranteed to 
meet the minimum levels for Vqh if the lows at Preset and Clear 
are near V|l maximum. Furthermore, this configuration is 
nonstable; that is, it will not persist when either Preset or Clear 
returns to its inactive (high) level. 


SN54ALS114A . . . J PACKAGE 
SN74ALS114A . . . D OR N PACKAGE 
(TOP VIEW) 


clrC 

TT 

J 14 

H vcc 

IKC 

2 

13 

2 CLK 

UC 

3 

12 

H 2K 

ipreC 

4 

11 

D2J 

iqC 

5 

10 

J 2PRE 

1QC 

6 

9 

H 2Q 

GNDC 

7 

8 

U 2Q 


SN54ALS114A . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic symbol'!’ 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\I54ALS114A, SN74ALS114A 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLDPS 

WITH PRESET, COMMDN CLEAR, AND COMMON CLOCK 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS114A -55°C to 125°C 

SN74ALS114A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS114A 

SN74ALS114A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4,5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

fclock Clock frequency 

0 25 

0 30 

MHz 

tyj Pulse duration 

PRE or CLR low 

20 

10 

ns 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

Setup time 
tsu 

before CLKL 

Data 

25 

22 

ns 

PRE or CLR inactive 

25 

20 

th Hold time, data after CLKi 

0 

0 

ns 

Operating free-air temperature 

-55 125 

o 

O 

“C 
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SN54ALS114A, SN74ALS114A 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS114A 

SN74ALS114A 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

IDI 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc -2 

^Dl 

VOL 

Vcc = 4.5 V, IqL = 4 mA 

0.25 ■ 0.4 


V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

J, K, or CLK 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

PRE or CLR 

0.2 

0.2 

l|H 

J, K, or CLK 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

PRE or CLR 

40 

40 

l|L 

J, K, or CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

P^ or CLR 

-0.4 

-0.4 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 - 112 

mA 

'cc 

Vcc ~ 5.5 V, See Note 1 

2.5 4.5 

2.5 4.5 

mA 


^All typical values are at '^CC = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
NOTE 1: Iqc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl “ 500 (2, 

Ta - min to MAX 

UNIT 

SN54ALS114A 

SN74ALS114A 

MIN MAX 

MIN MAX 

fmax 



25 

30 

MHz 

IPLH 

PRE or CLR 

Q or Q 

3 29 

3 15 

ns 

fPHL 

4 30 

4 18 

tPLH 

CLK 

Q or Q 

3 28 

3 15 

ns 

tPHL 

5 31 

5 19 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS131, SI\I54AS131A, SI\I74ALS131, SN74AS131A 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 


D2661, APRIL 1982-REVISED MAY 1986 


( o Combines Decoder and 3-Bit Address 
Register 

• Incorporates 2 Enable Inputs to Simplify 
Cascading 

9 Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS131 and 'AS131A are three-line to 
eight-line decoder/demultiplexer with registers 
on the three address inputs. When the clock 
input (CLK) goes from low to high, the 'ALS1 31 
and 'AS131A act as decoders/demultiplexers 
and the address present at the select inputs {A, 
B, and C) is stored in the registers. Further 
address changes are ignored until the next rising 
transition of CLK. The output enable controls, G1 
and G2, control the state of the outputs 
independently of the select or CLK inputs. All of 
the outputs are high unless G1 is high and G2 
is low. The 'ALS131 and 'ALS131 A are ideally 
suited for implementing glitch-free decoders in 
strobed (stored-address) applications in bus- 
oriented systems. 

The SN54ALS131 and SN54AS131A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS131 and SIM74AS131A are 
characterized for operation from 0°C to 70 °C. 

logic symbols'!' (alternatives) 


SN54ALS131, SN54AS131A . . . J PACKAGE 
SN74ALS131, SN74AS131A . . . D OR N PACKAGE 
(TOP VIEW) 


aC 

TT 

->*16 

U vcc 

bC 

2 

15 

H YO 

cC 

3 

14 

:yi 

clkC 

4 

13 

n Y 2 

G2C 

5 

12 

I] Y3 

GlC 

6 

11 

H Y4 

Y7i: 

7 

10 

:y5 

gndC 

8 

9 

H Y6 


SI\I54ALS131, SIM54AS131A . . . FK PACKAGE 
(TOP VIEW) 



1^ Q O CD in 

> z z > > 
CJ 


NC — No internal connection 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS131, SI\I54AS131A, SI\I74ALS131, SN74AS131A 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 


logic diagram (positive logic) 



DATA 

OUTPUTS 


Pin numbers shown are for D, J, and N packages. 


FUNCTION TABLE 

INPUTS 

CLK ENABLE SELECT OUTPUTS 

G1 G2 ”c B ^ YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X H i^”x X jrTi H H H in h h h“ 

XLXXXXHHHHHHHH 
~1 H [ [ L i~ LHHHHHHH 

tHLLL HHLHHHHHH 
tHLLHLHHLHHHHH 
tHLLHHHHH. LHHHH 
tHLHLLHHHHLHHH 
tH LHLHHHHHHLHH 
tHLHHLHHHHHHLH 
tHLHHHHHHHHHHL 
L OUTPUTS CORRESPONDING 

or H L X X X TO STORED ADDRESS, L; 

I H ALL OTHERS, H 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS131, SN54AS131A -55°C to 125°C 

SN74ALS131, SN74AS131A 0°C to 70°C 

Storage temperature -65°Cto 150°C 
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SN54ALS131, SN74ALS131 
3-LINE TO 8 LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 


recommended operating conditions 



SN54ALS131 

SN74ALS131 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

HB 

V|L Low-level input voltage 

0.7 

0.8 


lOH High-level output current 

-0.4 

-0.4 

IBQI 

Iql Low-level output current 

4 

8 


fclock Clock frequency 

0 40 

0 50 


tyi/ Pulse duration 

CLK high 

12.5 

10 

ns 

CLK low 

12.5 

10 

tsu Setup time at A, B, and C before CLKt 

15 

10 

ns 

th Hold time at A, B, and C after CLK t 

0 

0 

ns 

T/\ Operating free-air temperature 

-55 125 

0 70 

®c ' 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS131 

SN74ALS131 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, ll = -18 mA 

- 1.5 

-1.5 

■ail 

Vqh 

Vcc = 4-5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

CM 

1 

o 

o 

> 

V 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

||h 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

l|L 

Vcc = 5.5 V, Vi = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

•cc 

Vcc = 5.5 V 

5 11 

5 11 

mA 


*AII typical values are at = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = M)N to MAX 

UNIT 

SN54ALS131 

SN74ALS131 

MIN MAX 

MIN MAX 

^max 



40 

50 

MHz 

tPLH 

CLK 

Y 

CO 

CM 

CO 

8 25 

ns 

tPHL 

CM 

o 

CM 

tPLH 

G1 


7 24 

7 20 

ns 

tPHL 

6 20 

6 17 

tPLH 

G2 

Y 

5 18 

5 15 

ns 

tPHL 

. 5 18 

5 15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS131A, SN74AS131A 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 


recommended operating conditions 



SN54AS131A 

SN74AS131A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'"^IH High-level input voltage 

2 

2 

m 

V|L Low-level input voitage 

0.8 

0.8 

V 

IqH High-levei output current 

-2 

-2 


IqL Low-ievei output current 

20 

20 


Iclock Ciock frequency 

0 90 

0 100 


tw Pulse duration 

CLK high 

5.5 

5 

ns 

CLK low 

5.5 

5 

tju Setup time at A, B, and C before CLKT 

3.5 

3.5 

ns 

th Hoid time at A, B, and C after CLKT 

1 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS131A 

SN74AS131A 

UNIT 

MIN TYPf MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = ^ ^OH = mA 

Vcc -2 

Vcc -2 

V 

VOL 

Vcc = 4.5 V, IqL = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

■39 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

■9 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V 

15 29 

15 29 

mA 

'CCL 

Vcc = 5.5 V 

16 30 

16 30 

mA 


^All typical values are at Vqq = 5 V, Ta =25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl “ 500 fi, 

Ta “ MIN to MAX 

UNIT 

SN54AS131A 

SN74AS131 A 

MIN MAX 

MIN MAX 

^max 



90 

100 

MHz 

^PLH 

CLK 

Y 

2 15 

2 14.5 

ns 

tPHL 

2 10 

2 9.5 

tPLH 

G1 

Y 

2 10.5 

2 10 

ns 

tPHL 

2 9 

2 9 

tPLH 

G2 

Y 

2 7.5 

2 7 

ns 

tPHL 

2 8.5 

2 8.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS133, SI\I74ALS133 
13 INPUT POSITIVE-l\IAI\ID GATES 


• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


description 

These devices contain a single 13-input NAND 
gate. They perform the Boolean functions in 
positive logic: 

Y = A.B.C.D-E-F.G.H.I.J-K.L.M 

Y = A + B + C-t-D-l-E + F + G-HH+i-t-j-l-K + L + M 

The SN54ALS1 33 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS133 is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


INPUTS A THRU M 

OUTPUT 

Y 

All inputs H 

L 

One or more inputs L 

H 


logic symbol'^' 



'fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS133 . . . J PACKAGE 
SN74ALS133 . . . D OR N PACKAGE 
(TOP VIEW) 



2 


SN54ALS133 . . . FK PACKAGE 
(TOP VIEW) 




ca 

< 

u 

z 




f 

■a 

3 

O’ 

2 


LJ LJ 

20 19 


C 

]4 




18 [ 

L 

D 

]5 




17[ 

K 

NC 

]6 




16[ 

NC 

E 

]7 




15[ 

J 

F 

]8 




14 [ 

1 



9 

10 

JZJ. 

11 

m 

12 13 
f—irn 




o 

n 

u 

>- 1 





z 

z 






NC — No internal connection 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 


Texas 

Instruments 


Copyright © 1982, Texas Instruments Incorporated 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 






ALS and AS Circuits 


SN54ALS133, SN74ALS133 
13-iNPUT POSmVE NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS133 -55°C to 125°C 

SN74ALS133 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS133 

SN74ALS133 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 


4.5 ' 5 5.5 

V 

V|n High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

1B[9I 

Iql Low-level output current 

4 . 

8 


T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS133 

SN74ALS133 

UNIT 

ISnZHEQHSZiSS 

MIN TYpt MAX 

V|K 

Vcc = l| = ”1® 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh “ -0.4 mA 

CM 

1 

u 

u 

> 

< 

o 

o 

1 

V 

VoL 

Vcc = 4.5 V, IqL = 4 mA 

0.25 0.4 

HraBEEi 

V 

Vcc = 4.5 V, Iql = 8 mA 



l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

lEBU 

l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

H9I 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

•CCH 

Vcc = 5.5 V, V| = 0 V 

0.24 0.34 

0.24 0.34 

m 

'CCL 

Vcc - 5.5 V, V| = 4.5 V 

0.56 0.8 

0.56 0.8 



^ All typical values are at V^c = 5 V, T/^ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V. 

Cl - 50 pF, 

Rl “ 500 fl, 

Ta - 25 ®C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS133 

SN54ALS133 

SN74ALS133 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

8 

1 16 

3 1 1 

ns 

tPHL 

Any 

Y 

17 

5 47 

5 25 

ns 


NOTE 1: Load circuit and voltage wayeforms are shown in Section 1. 
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SI\I54ALS136, SI\I54AS136, SN74ALS13G, SN74AS136 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2837, MARCH 1 984-REVlSED MAY 1986 


Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and Reliability 


SN54ALS136, SN54AS136 . 
SN74ALS136, SN74AS136 . . . 

(TOP VIEW) 


. . J PACKAGE 
D OR IM PACKAGE 


description 


These devices contain four independent Exclusive-OR gates with 
open-collector outputs. They perform the Boolean functions 
Y = A@B = AB-i-ABin positive logic. 

A common application is a true/complement element. If one of 
the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the signal on the other 
input will be reproduced inverted at the output. 

The SN54ALS136 and SN54AS136 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS1 36 and SN74AS1 36 are characterized for 
operation from 0°C to 70 °C. 


lAC 

n 

Jl4 

H vcc 

iBi: 

2 

13 

I]4B 

1YC 

3 

12 

II4A 

2AC 

4 

11 

I|4Y 

2B|I 

5 

10 

D3B 

2Yn 

6 

9 

I]3A 

gndC 

7 

8 

J 3Y 


SN54ALS136, SN54AS136 . 

(TOP VIEW) 


O 

m < O O m 
- Z > 


FK PACKAGE 


logic symbo|1^ 



FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

A B 

Y 

L L 

L 

L H 

H 

H L 

• H 

H H 

L 

91-1984 and 


1Y 

]4 






18[ 

4A 

NC 

]5 






17C 

NC 

2A 

]6 






16 [ 

4Y 

NC 

]7 






15 [ 

NC 

2B 

]8 






14 [ 

3B 



9 

10 

11 

d 

12 

£=L 

13 

CJ 





> 

Q 

o 

> 

< 





CM 

z 

z 

CO 

CO 




NC — No Internal connection 


lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

exclusive-OR logic 

An Exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 


EXCLUSIVE-OR 


— Z3~ 

These are five equivalent Exclusive-OR symbols valid for an 'ALS1 36 gate in positive logic; negation may be shown at any 
two ports. 

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT 


LOGIC IDENTITY ELEMENT 

The output is active (low) if 
aii inputs stand at the same 
iogic ievel (i.e., A = B). 


2k L 

Q 

The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 


ODD-PARITY ELEMENT 

?li-t-1 

Q 

The output is active (high) if 
an odd number of inputs (i.e., 
oniy 1 of the 2) are active. 


This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the page(s| specifying its 
electrical characteristics. 
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SN54ALS136, SN74ALS136 
QUADRUPLE 2 INPUT EXCLUSIVE-OR GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS136 -55°C to 125°C 

SN74ALS136 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS136 

SN74ALS136 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

mm 

Iql Low-level output current 

4 

8 

KJOl 

T/^ Operating free-air temperature 

-55 125 

o 

o 

■ail 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS136 

SN74ALS136 

UNIT 

MIN TYPf MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

■1 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


Vql 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ixA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Icc 

Vcc = 5.5 V, All inputs at 4.5 V 

3.9 5.9 

3.9 5.9 

mA 


^All typical values are at V(;c = 5 V, T/^ = 25'’C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 2 kf) 

Ta = MIN to MAX 

UNIT 

SN54ALS136 

SN74ALS136 

MIN MAX 

MIN MAX 

tPLH 

A or B 

(other input low) 

Y 

20 55 

20 50 

ns 

tPHL 

3 18 

3 15 

tPLH 

A or 8 

(other input high) 

Y ■ 

20 55 

ro 

o 

CJl 

o 

ns 

tPHL 

3 15 

3 12 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
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SI\I54AS136, SN74AS136 
QUADRUPLE 2-ll\IPUT EXCLUSIVE-DR GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ^ ^ 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-aIr temperature range: SN54AS136 ' -55°C to 125°C 

SN74AS136 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS136 

SN74AS136 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

'/QH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

20 

20 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS86 

SN74AS86 

UNIT 

MIN TYpf MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

2 

2 

mA 

Vql 

Vcc = 4.5 V, lOL = 20 mA 

0.35 0.5 

0.35 0.5 

V 

ll 

Vcc =-5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-01 

-0.1 

mA 

ICCH 

Vcc = 5.5 V 

18 

18 

mA 

'CCL 

Vcc = 5.5 V 

15 

15 

mA 


t All typical values are at ^CC = 5 V, = 25 °C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 2 i<n, 

Ta = MIN to MAX 

UNIT 




SN54AS136 

SN74AS136 





MIN TYP'f MAX 

MIN TYPT MAX 


tPLH 

A or B 


10.5 

10.5 


tPHL 

(other input low) 


4.3 

4.3 


tPLH 

A or B 

Y 

10.5 

10.5 

ns 

<PHL 

(other input high) 

4.3 

4.3 


t All typical valves are at = 5 V, = 25°C. 

NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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Sni54ALS137, SN54AS137, SI\I74ALS137, SN74AS137 
3-LINE TO 8-UNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

D2661, APRIL 1982-REVISED MAY 1986 


I * Combines Decoder and 3-Bit Address Latch 

• Incorporates 2 Output Enables to Simplify 
Cascading 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS1 37 and 'ASI 37 are three-line to eight- 
line decoder/demultiplexer with latches on the 
three address inputs. When the latch-enable 
input (GL) is low, the 'ALS137 and 'ASI 37 acts 
as a decoder/demultiplexer. When GL goes from 
low to high, the address present at the select 
inputs (A, B, and C) is stored in the latches. 
Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 
and G2, control the outputs independently of the 
select or latch-enable inputs. AIJ_of the outputs 
are forced high if G1 is low or G2 is high. The 
'ALS137 and 'ASI 37 are ideally suited for 
implementing glitch-free decoders in strobed 
(stored-address) applications in bus-oriented 
systems. 

The SN54ALS137 and SN54AS137 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS137 and SN74AS137 are 
characterized for operation from 0°C to 70°C. 


SN54ALS137, SN54AS137 . . . J PACKAGE 
SN74ALS137, SN74AS137 . . . D OR N PACKAGE 
(TOP VIEW) 


AC 

7T 

->*16 

H vcc 

bC 

2 

15 

n YO 

cC 

3 

14 

:yi 

GL C 

4 

13 

n Y2 

G2 C 

5 

12 

D Y3 

G1 C 

6 

11 

D Y4 

Y7C 

7 

10 

:y5 

GND C 

8 

9 

I] Y6 


SN54ALS137, SN54AS137 . . . FK PACKAGE 
(TOP VIEW) 



Q O CD in 
> z z >- > 
(J 


NIC — No internal connection 


logic symbols (alternatives) 't' 



^These symbols are in accordance witli ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SN54ALS137, SI\I54AS137, SN74ALS137. SN74AS137 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


logic diagram (positive logic) 




DATA 

OUTPUTS 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

ENABLE 

SELECT 

GL 

G1 

G2 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

X 

X 

X 

Output corresponding to stored 

address. L;all others, H 
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SI\I54ALS137, SN54AS137, SN74ALS137, SI\I74AS137 
3-LII\IE TO 8-LII\IE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS137, SN54AS137 -55°C to 125°C 

SN74ALS137, SN74AS137 0°Cto70°C 

Storage temperature -65°Cto150°C 


recommended operating conditions 



SN54ALS137 

SN74ALS137 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 



15 

10 

ns 

■ I II 1 1 1 1 WtgBB 

15 

10 

ns 

■ 1 1 II 1 II 1 ■ If 

5 

5 

Huai 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS137 

SN74ALS137 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

■ -1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

CM 

1 

O 

(J 

> 

< 

o 

o 

V 

VOL 

Vcc ~ 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

110231 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

IBEH 

'cc 

Vcc = 5.5 V 

5 1 1 

5 11 



^All typical values are at V^c = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc ~ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS137 

SN74ALS137 

MIN MAX 

MIN MAX 

tPLH 

A, B, C 

Y 

5 25 

5 20 

ns 

IPHL 

LA 

CM 

CO 

o 

CM 

CO 

IPLH 

G2 

Y 

4 15 

4 12 

ns 

IPHL 

5 18 

5 15 

tPLH 

G1 

Y 

5 21 

5 17 

ns 

fPHL 

5 19 

5 15 

fPLH 

^L 

Y 

7 27 

7 22 

ns 

tPHL 

7 25 

7 20 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS137. SI\I74AS137 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 


recommended operating conditions 



SN54AS137 

SN74AS137 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

'^IH High-level input voltage 

2 

2 

V 

V)L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


t,„ Pulse duration, GL low 

5 

4.5 

ns 

tsu Setup times at A, B, and C before GLt 

4.5 

4 

imgi 

tfi Hold time at A, B, and C after GLf 

1 

1 

IQH 

T/^ Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS137 

SN74AS137 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

< 

o 

o 

V 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

lESiH 

l|H 

Vcc = 5-5 V, V| = 2.7 V 

20 

20 

K^l 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-1 

- 1 

IDSI 

'o* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

BSi 

Ice 

Vcc = 5.5 V 

15 24 

15 24 

■El 


'^All typical values are at Vqc = 5 V, T/\ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl ■= 50 pF. 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS137 

SN74AS137 

MIN MAX 

MIN MAX 

tPLH 

A, B, C 

Y 

2 14 

2 12.5 

ns 

iPHL 

2 14 

2 12.5 

tPLH 

G2 

Y 

2 9 

2 8 

ns 

IPHL 

2 9 

2 8.5 

tPLH 

G1 

Y 

2 1 1 

2 10 

ns 

fPHL 

2 10 

2 9 

tPLH 

GL 

Y 

2 14.5 

3 13.5 

ns 

fPHL 

2 1 5 

3 14 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS138, SI\I54AS138, SI\I74ALS138, SN74AS138 
3-LII\IE TO 8-LII\IE DECODERS/DEMULTIPLEXERS 


■ • Designed Specifically for High-Speed 
I Memory Decoders and Data Transmission 
I Systems 

I • Incorporates 3 Enable Inputs to Simplify 
I Cascading and/or Data Reception 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS1 38 and 'AS1 38 circuits are designed 
to be used in high-performance memory- 
decoding or data-routing applications requiring 
very short propagation delay times. In high- 
performance memory systems this decoder can 
be used to minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
times of this decoder and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the 
effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The conditions at the binary select inputs and the 
three enable inputs select one of eight input 
lines. Two active-low and one active-high enable 
inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can 
be implemented without external inverters and 
a 32-line decoder requires only one inverter. An 
enable input can be used as a data input for 
demultiplexing applications. 

The SN54ALS138 and SN54AS138 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS138 and SN74AS138 are 
characterized for operation from 0°C to 70°C. 


D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS138, SIM54AS138 . . . J PACKAGE 
SN74ALS138, SI\I74AS138 . . . D OR N PACKAGE 
(TOP VIEW) 


a: 

TT 

Jl6 

H vcc 

B C 

2 

15 

11 YO 

C C 

3 

14 

:yi 

G2A □ 

4 

13 

n Y2 

G2B C 

5 

12 

D Y3 

G1 C 

6 

11 

D Y4 

Y7 C 

7 

10 

D Y5 

GND C, 

8 

9 

D Y6 


SN54ALS138, SN54AS138 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


PRODUCTION DATA 

This document contains information current as 
of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does 
not necessarily include testing of all parameters. 
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SN54ALS138. SN54AS138, SI\I74ALS138. SN74AS138 
3-LII\IE TO 8-LII\IE DECODERS/DEMULTIPLEXERS 








SN54ALS138, SN54AS138. SI\I74ALS138, SI\I74AS138 
3-LII\IE TO 8-LINE DECODERS/DEMULTIPLEXERS 


FUNCTION TABLE 


ENABLE 

INPUTS 

SELECT 

INPUTS 

OUTPUTS 

G1 

G2A 

G2B 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

. H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS138, SN54AS138 -55°C to 125°C 

SN74ALS138, SN74AS138 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS138 

SN74ALS138 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 

mA 

Iql Low-level output current 

4 

8 

mA 

T;^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS138 

SN74ALS138 

UNIT 

MIN TYpt MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Ig^ = -0.4 mA 

Vcc -2 

Vcc -2 

V 

^'OL 

Vcc “ 4.5 V, IOL'= 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

, l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vg = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

5 10 

5 10 

mA 


^All typical values are at Vqc = 5 V, T^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS138, SN74ALS138 

3-LII\IE TO 8-LII\IE DECODERS/DEMULTIPLEXERS 


switching characteristics (see Note 1) 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl “ 50 pF. 

Rl - 500 n. 

Ta - MIN to MAX 

UNIT 

SN54ALS138 

SN74ALS138 

MIN MAX 

MIN MAX 

'PLH 

A, B, C 

Any Y 

2 28 

6 22 

ns 

tPHL 

CO 

6 18 

tPLH 

Enable 

Any Y 

2 22 

4 17 

ns 

'PHL 

4 21 

5 17 


NOTE 1; Load circuit and voitage waveforms are shown in Section 1. 
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SI\I54AS138, SN74AS138 
3-LII\IE TO 8-LII\IE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54AS138 

SN74AS138 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

m 

Iqh High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 

IS^^I 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS138 

SN74AS138 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

VlK 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V'to 5.5 V, Iqi-i = -2 mA 

< 

o 

n 

^■'00 - 2 

mi 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

■Oi 

l| 

Vcc = 5.5 V, V( = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mam 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

CM 

1 

O 

CO 

1 

-30 -112 


'CCH 

Vcc = 5.5 V 

12 17.5 

12 17.5 

mA 

'CCL 

Vcc = 5,5 V 

14 20 

14 20 

mA 



^All typical values are at Vqq = 5 V, Ta = 25 “C. 

tjhe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = min to MAX 

UNIT 

SN54AS138 

SN74AS138 

MIN MAX 

MIN MAX 

tPLH 

A, B, C 

Any Y 

2 1 1 

2 10 

ns 

IPHL 

2 1 1 

2 9.5 

‘PLH 

G1 

Any Y 

2 11.5 

2 10 

ns 

tPHL 

2 1 1 

2 10 

tPLH 

G2 

Any Y 

2 9 

2 7.5 


tPHL 

2 10 

2 8.5 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SI\154ALS13g, SI\l54AS13g, SI\l74ALS13g, SI\l74AS13g 
DUAL 2-LII\IE TO 4-LII\IE DECODERS/DEMULTIPLEXERS 


B • Designed Specifically for High-Speed 
i Memory Decoders and Data Transmission 

I Systems 

I o Incorporates 2 Enable Inputs to Simplify 
I Cascading and/or Data Reception 

• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 

Reiiability 

desqription 

The 'ALS1 39 and 'AS1 39 circuits are designed 
to be used in high-performance memory- 
decoding or data-routing applications requiring 
very short propagation delay times. In high- 
performance memory systems, these decoders 
can be used to minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast-enable circuit, the delay 
times of these decoders and the enable time of 
the memory are usually less than the typical 
access time of the memory.. This means that the 
effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The 'ALS1 39 and 'AS1 39 are comprised of two 
individual two-line to four-line decoders in a 
single package. The active-low enable input can 
be used as a data line in demultiplexing 
applications. These decoders/demultiplexers 
feature fully buffered inputs, each of which 
represents only one normalized load to its driving 
circuit. All inputs are clamped with high- 
performance Schottky diodes to suppress line- 
ringing and simplify system design. 

The SN54ALS139 and SN54AS139 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS139 and SN74AS139 are 
characterized for operation from 0°C to 70 °C. 


D2661, APRIL 1982-REVISED MAY 1986 


SI\I54ALS139, SIM54AS139 . . . J PACKAGE 
SN74ALS139, SN74AS139 . . . D OR IM PACKAGE 
(TOP VIEW) 


igC 

TT 

-7i6 

J Vcc 

1AC 

2 

15 

J2G 

ibC 

3 

14 

I]2A 

iyoE 

4 

13 

J2B 

1Y1 C 

5 

12 

I12Y0 

1Y2C 

6 

' 11 

32Y1 

1Y3C 

7 

10 

32Y2 

gndC 

8 

9 

32Y3 


SN54ALS139, SN54AS139 . . . FK PACKAGE 
(TOP VIEW) 


U 

< IC3 U' U|0 
Z > CM 



ro Q U c*5 CM 

> 2 2 > > 

>- CM CM 


NC — No internal connection 



FUNCTION TABLE 


INPUTS 





ENABLE 

SELECT 

u 

UT 

UT. 

* 

G 

B 

A 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 


This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the pagefs) specifying its 
electrical characteristics. 
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SN54ALS139, SN54AS139, SN74ALS139, SN74AS139 
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


logic symbols'!' (alternatives) 




^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pins numbers shown are for D, J, and N packages. 

functional block diagram (positive logic) 




DATA 

OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage ' 7 V 

Operating free-air temperature range: SN54ALS139, SN54AS139 . -55°C to 125°C 

SN74ALS139, SN74AS139 0°C to 70°C 

Storage temperature range -65°C to 150°C 
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SN54ALS139, SN74ALS13g 
DUAL MINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


recommended operating conditions 



SN54ALST39 

SN74ALS139 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

■1 

V|H High-level input voltage 

2 

2 

■■ 

V|| Low-level input voltage 

0.7 

0.8 

■■ 

'oh High-level output current 

-0.4 

-0.4 

IQQI 

Iql Low-level output current 

4 

8 

BiEI 

Ta Operating free-air temperature 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 


2 


PARAMETER 

TEST CONDITIONS 

SN54ALS139 

SN74ALS139 

UNIT 

MIN TYP^ MAX 

MIN TYPl^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

1 

V 

VOL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc = 5.5 V, Vj = 0.4 V 

-0.1 

-0.1 

mA 

lo* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

•cc 

Vcc = 5.5 V 

8 13 

8 13 

mA 


^All typical values are at Vcc = 5 V, Ta = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl “ 50 pF, 

Rl = 500 (1. 

Ta = 25®C 


Vcc “ 4.5 V to 5.5 V, 
Cl - 50 pF, 

Rl - 500 0, 

Ta “ MIN to MAX 


UNIT 




'ALS139 

SN54ALS139 

SN74ALS139 





TYP 

MIN 

MAX 

MIN 

MAX 


fPLH 

A or B 


9 

3 

17 

3 

14 

ns 

tPHL 


9 

3 

17 

3 

14 

tPLH 



9 

3 

17 

3 

14 


fPHL 



9 

3 

18 

3 

15 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54AS139, SN74AS139 

DUAL 2-LINE TO 4 LINE DECODERS/DEMULTIPLEXERS 


PRODUCT 

PREVIEW 


recommended operating conditions 



SN54AS139 

SN74AS139 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

Vli-i High-level input voltage 

2 

2 

mm 

V|| Low-level input voltage 

0.8 

0.8 

■■ 

IqH High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


T/^ Operating free-air temperature 

-55 125 

0 70 

IB 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS139 

SN74AS139 

UNIT 

MIN TYP^ MAX 

MIN TYPT MAX 

V|K 

Vcc = A. 5 V, l| = -18 mA 

-1.2 

-1.2 

■■ 

VOH 

Vcc = A. 5 V to 5.5 V, Iqh = —2 mA 

Vcc -2 

Vcc -2 


VoL 

Vcc = A. 5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

s 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

^B391 

Iq* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 


icc 

Vcc = 5.5 V 

13 

13 



^All typical values are at V^c = 5 V, = 25 “C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ A. 5 V to 5.5 V, 

Cl - 50 pF, 

RlI = 50 n, 

Ta = MIN to MAX 

UNIT 

SN54AS139 

SN74AS139 

MIN TYP^ MAX 

MIN TYP^ MAX 

tPLH 

A or B 

Y 

5.5 

5.5 

ns 

tPHL 

6 

6 

tPLH 

G 

Y 

5.5 

5.5 

ns 

tPHL 

5 

5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1,- 


Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
2-128 specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54ALS151, SN54AS151, SI\I74ALS151, SI\I74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

□ 2661, APRIL 1982-REVISED MAY 1986 


o 8-Line to 1-Line Multiplexers 
Can Perform As: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

o Input Clamping Diodes Simplify System Design 

o Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

o Dependable Texas Instruments Quality and Reliability 


SN54ALS151, SN54AS151 . . . J PACKAGE 
SN74ALS151, SN74AS151 . . . DORN PACKAGE 
(TOP VIEW) 



description 

These monolithic data selectors/multiplexers provide full binary 
decoding to select one of eight data sources. The strobe input (G) 
must be at a low logic level to enable the inputs. A high level at 
the strobe terminal forces the W output high and the Y output 


■SN54ALS151, SN54AS151 . . . FK PACKAGE 
(TOP VIEW) 


O 

CM CO O CJ 'T 

Q Q Z > Q 


low. 



TT VS'ia 

The SN54ALS151 and SN54AS151 are characterized for 

D1 


18C 

operation over the full military temperature range of - 55 °C to 

DO 

]5 

17C 

1 25 °C. The SN74ALS1 51 and SN74AS1 51 are characterized 

NC 

]6 

16 [ 

for operation from 0°C to 70 °C. 

Y 

]7 

15 [ 


W 

]8 

14 [ 




9 10 1112 13 


ICJ Q O O CD 


D5 

D6 

NC 

D7 

A 


a 


FUNCTION TABLE NC — No internal connection 

INPUTS I OUTPUTS I 



^This symbol is in accordance with ANSI/IEEE Std 91-1 984 and lEC 
Publication 61 7-1 2. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per tlie terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS151, SI\I54AS151, SI\I74ALS151, SI\I74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 


logic diagram (positive logic) 


INPUTS 


data I (10) 

SELECT < B 

(BINARY) I 

I „ (9) 




Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Wqq 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1 51 , SN54AS1 51 - 55 °C to 1 25 °C 

SN74ALS151,SN74AS151 0°Cto70“C 

Storage temperature range -65°Cto 1 50°C 
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SI\I54ALS151, SI\I74ALS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54ALS151 

SN74ALS151 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

I 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS151 

SN74ALS151 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

1 

V 

Vcc ~ 4.5 V, Iqh = htiA 

2.4 3.3 


Vcc 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, , V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io» 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

Ice 

Vcc = 5.5 V, Inputs at 4.5 V 

CM 

ID 

CM 

tn 

mA 



'^All typical values are at '^CC = 5 V, = 25 “C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS151 

SN74ALS151 

MIN MAX 

MIN MAX 

tPLH 

A, B, or C 

Y 

4 21 

4 18 

ns 

IPHL 

8 35 

CM 

00 

IPLH 

A, B, or C 

W 

7 36 

7 24 

ns 

tPHL 

CO 

CM 

7 23 

tPLH 

Any D 

Y 

3 14 

3 10 

ns 

tPHL 

5 21 

5 15 

tPLH 

Any D 

W 

3 23 

3 1 5 

ns 

IPHL 

4 20 

4 15 

iPLH 

G 

Y 

4 21 

4 18 

ns 

IPHL 

ID 

CM 

'd- 

4 1 9 

tPLH 

G 

W 

5 27 

5 19 

ns 

tPHL 

5 26 

5 23 


NOTE 1. Load circuit and voltage waveforms are shown In Section 1. 
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ALS and AS Circuits 


SN54AS151, SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54AS151 

SN74AS151 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

32 

48 


Ta Operating free-air temperature 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS151 

SN74AS151 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 



Vcc ~ 4.5 V, Iqh = 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

■ 

A, B, or C 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A, B, or C 

Vcc = 5.5 V, Vi = 2.7 V 

40 

40 

aA 

All others 

20 

20 

l|L 

A, B, or C 

Vcc = 5.5 V, V( = 0.4 V 

-1 

-1 

mA 

All others 

-0.5 

-0.5 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

CM 

1 

O 

CO 

1 

- 30 - 1 1 2 

mum 

'cc 

Vcc = 5.5 V, 

18.6 30 

18.6 30 

mam 


'^All typical values are at = 5 V, = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see (Mote 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Rl = 500 n. 

Ta = MIN to MAX 


UNIT 




SN54AS151 

SN74AS151 





MIN 

MAX 

MIN 

MAX 


tPLH 

A, B, or C 


4.5 

16 

4.5 

14.5 


tPHL 


4.5 

16 


15 


iPLH 

A, B, or C 

W 

4 

14.5 

4 

12 

ns 

tPHL 

4 

14.5 

4 

12 

tPLH 

Any D 


3 

11.5 

3 

10.5 


tPHL 


3 

12 

3 

11 


tPLH 

Any D 

w 

2 

8 

2 

6.5 

ns 

tPHL 

1 5.5 

1 4.5 

tPLH 

G 



16 


14 

ns 

tPHL 


3 

12.5 

3 

11 

tPLH 


w 

1.5 

7 

1.5 

6 


tPHL 


3 

1 1 

3 

10 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS153, SI\I54AS153, SI\I74ALS153, SI\i74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982-REVISED MAY 1986 

• Permits Multiplexing from l\l Lines to 1 Line SN54ALS153, SN54AS153 . . . j package 

SN74ALS153, SN74AS153 . . . D OR IM PACKAGE 

• Performs Parallel-to-Serial Conversion (top view) 

• Strobe (Enable) Line Provided for Cascading (N 
lines to n lines) 

• 'ALS253 and 'AS253 Are 3-State Versions of 
These Parts 

• Package Options Include Plastic "Small Outline" 

Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

SN54ALS153, SN54AS153 . . . FK PACKAGE 
(TOP VIEW) 

O 

IL5 O Ulta 

OQ Z > CM 

description 

Each of these data selectors/multiplexers contains 
inverters and drivers to supply full binary decoding data 
selection to the AND-OR gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS1 53 and SN54AS1 53 are characterized for 
operation over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74ALS1 53 and SN74AS1 53 
are characterized for operation from 0°C to 70 °C. 

logic symbol^ 




FUNCTION TABLE 




^ This symbol is in accorciance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D. J. and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS153, SN54AS153, SN74ALS153. SI\I74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 



Pin numbers shown are D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1 53, SN54AS1 53 -55°Cto125°C 

SN74ALS153, SN74AS153 0°Cto70°C 

Storage temperature range -65°Cto150°C 
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SI\I54ALS153, SI\I74ALS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54ALS153 

SN74ALS153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


wm 

'^IH High-level input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.7 

0.8 

mm 

IqH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 


T/^ Operating free-air temperature 

-55 125 

o 

o 



eiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS153 

SN74ALS153 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, ll = - 18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc “ 4.5 V, lOH = -1 mA 



Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

IQI 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

ISI 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

liSQI 

Icc 

Vcc = 5.5 V, All inputs at 4.5 V 

7.5 14 

7.5 14 

mA 



^All typical values are at ^CC = 5 V, = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS' 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RU = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS153 

SN74ALS153 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

5 29 

5 21 

ns 

iPHL 

5 27 

5 21 

IPLH 

Data (Any C) 

Y 

3 15 

3 10 

ns 

tPHL 

2 18 

4 15 

tPLH 

G 

Y 

5 27 

5 18 

ns 

tPHL 

CM 

CM 

CO 

5 18 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SN54AS153, SN74AS153 

DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54AS153 

SN74AS153 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

■1 

High-level input voltage 

2 

2 

m 

V|L Low-level input voltage 

0.8 

0.8 

mm 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

32 

48 

IIQQH 

Ta Operating free-air temperature 

-55 125 

o 

o 

Hi 



electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS153 

SN74AS153 

UNIT 

MIN TYPI MAX 

MIN TYPi MAX 

V|K 

Vcc = 't.B V, l| = - 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = “t-S V to 5.5 V, Iqh = -2 mA 

Vcc -2 

< 

o 

o 

1 

ro 

V 

Vcc = 4.5 V, 'OH = -12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V Iql = 48 mA 


0.35 0.5 

l| 

A, B 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A, 8 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

aA 

All others 

20 

20 

l|L 

A, B 

Vcc = 5.5 V, V| = 0.4 V 

-1 

-1 

mA 

All others 

-0.5 

-0.5 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 


'cc 

Vcc = 5.5 V, 

Outputs high 

16 26 

16 26 

mA 

Outputs low 

21 33 

21 33 


'^All typical values are at V^c = 5 V, T/^ = 25 °C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS153 

SN74AS153 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

3 14 

3 12.5 

ns 

tPHL 

3 12.5 

3 1 1 

tPLH 

Data (Any C) 

Y 

2 8 

2 7 

ns 

tPHL 

2 8.5 

2 8 

tPLH 

G 

Y 

3 13 

3 11.5 

ns 

tPHL 

2 10 

2 9 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALS156 

DUAL 2-LII\IE TO A-LINE DECODER/DEMULTIPLEXER 
WITH OPEN-COLLECTOR OUTPUTS 

D2930, JUNE 1986 


I • Applications: 

■ Dual 2-Line to 4-Line Decoder 

I Dual 1-Line to 4-Line Demultiplexer 

I 3-Line to 8-Line Decoder 

I 1-Line to 8-Line Demultiplexer 

• Individual Strobes Simplify Cascading for 
Decoding or Demultiplexing Larger Words 

description 

The 'ALS1 56 circuits feature dual 1-line to 4-line 
demultiplexers with individual strobes and 
common binary-address inputs in a single 16-pin 
package. When both sections are enabled, the 
common binary-address inputs sequentially 
select and route associated input data to the 
appropriate output of each section. The 
individual strobes permit enabling or disabling 
each of the 4-bit sections as desired. 

Data applied to input 1 C is inverted at its outputs 
and data applied at input 2C is not inverted 
through its outputs. The inverter following the 
1 C data input permits use of the 'ALS1 56 as a 
3-line to 8-line demultiplexer without external 
gating. All inputs are clamped with high- 
performance Schottky diodes to suppress line 
ringing and simplify system design. 

The SN74ALS1 56 is characterized for operation 
from 0°C to 70 °C. 



PRODUCTION DATA documents contain information' 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I74ALS156 

DUAL 2-LII\IE TO 4-LINE DECODER/DEMULTIPLEXER 
WITH OPEN-COLLECTOR OUTPUTS 


logic symbols'!' (alternatives) 


2 


2-LINE TO 4-LINE DECODER 



1Y0 

1Y1 

1Y2 

1Y3 

2Y0 

2Y1 

2Y2 

2Y3 



FUNCTION TABLE 


2-LINE TO 4-LINE DECODER 
OR 

1-LINE TO 4-LINE DEMULTIPLEXER 


INPUTS 

OUTPUTS 

SELECT 

STROBE 

1G 

DATA 

1C 

B 

A 

1Y0 

1Y1 

1Y2 

1Y3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 


INPUTS 

OUTPUTS 

SELECT 

STROBE 

2G 

DATA 

2C 

B 

A 

2Y0 

2Y1 

2Y2 

2Y3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 


3-LINE TO S-LINE DECODER 



1-LINE TO 8-LINE DEMULTIPLEXER 



FUNCTION TABLE 
3-LINE TO 8-LINE DECODER 
OR 

1-LINE TO 8-LINE DEMULTIPLEXER 


INPUTS 

OUTPUTS 

SELECT 

STROBE 

OR DATA 

(0) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(71 

C* 

B 

A 

g5 

2Y0 

2Y1 

2Y2 

2Y3 

1Y0 

1Y1 

1Y2 

1Y3 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

•H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


^ C = inputs 1C and 2C connected together 
5 G = inputs 1G and 2G connected together 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown on logic symbols are for D and N packages only. 
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SN74ALS156 

DUAL MINE TO 4-LINE DECODER/DEMULTIPLEXER 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



MIN NOM MAX 




Vcc Supply voltage 


V|H High-level input voltage 


V|L Low-level input voltage 


Vqh High-level output voltage 


Iql Low-level output current 


Ta Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 


V|K 



Vcc = 4.5 V, 


Vcc = 4.5 V, 


Vcc = 4.5 V, 


TEST CONDITIONS 


= - 1 8 mA 


t.5 V, Iql = 4 mA 


4.5 V, Iql = 8 mA 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V 


'All typical values are at Vcc = ^ V, T/Sj 

switching characteristics^ 



V| = 7 V 


V| = 2.7 V 


V| = 0.4 V 


FROM 

TO 

A, B 

1Y, 2Y 

1C 

1Y 

1G 

1Y 

25, 25 

2Y 



Vcc = 5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = 25 “C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl = 500 fi, 

Ta = O^c to 70°C 

TYP 

MIN MAX 

30 

13 55 

12 

6 ■ 25 





+ For load circuits and voltage waveforms see Section 1 
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SI\I54ALS157, SN54ALS158, SN54AS157, SI\I54AS158 
SI\I74ALS157, SI\174ALS158, SN74AS157, SI\I74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982-REVISED MAY 1986 


■ • Buffered Inputs and Outputs 

■ • Package Options Include Plastic "Small 

I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 

I DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe input (G) is provided. A 4-bit word is 
selected from one of two sources and is routed 
to the four outputs. The 'ALS1 57 and 'AS1 57 
present true data whereas the 'ALS158 and 
'AS158 present inverted data to minimize 
propagation delay time. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70 °C. 

logic symbols'!' 


'ALS157,‘AS157 



'ALS158, 'AS158 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS'. SN54AS' . . . J PACKAGE 
SN74ALS', SIM74AS' . . . D OR IM PACKAGE 
(TOP VIEW) 


A/B E 

7T 

-Y 16 

D vcc 

iaE 

2 

15 

3 G 

ibC 

3 

14 

3 4A 

1YE 

4 

13 

3 4B 

2A E 

5 

12 

3 4Y 

2BE 

6 

1 1 

3 3A 

2Y E 

7 

10 

3 3B 

GND E 

8 

9 

3 3Y 


SN54ALS’, SN54AS' . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


FUNCTION TABLE 



INPUTS 



1 OUTPUT Y 

STROBE 

G 

SELECT 

A/B 

DATA 

A 

B 

'ALS 157 

'AS157 

'ALS 158 

'AS158 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SI\I54ALS157, SI\I54ALS158, SI\i74ALS157. SN74ALS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 
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SI\i54AS157, SI\I54AS158, SN74AS157, SI\I74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 
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ALS and AS Circuits 


SI\I54ALS157, SI\I54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS157, SN54ALS1 58 -55°Cto125°C 

SN74ALS157, SN74ALS158 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS157 

SN54ALS158 

SN74ALS157 

SN74ALS158 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

^IH High-level input voltage 

2 

2 


V|L Low-level input voltage 

0.7 

0.8 

■i 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

HSI 

Ta Operating free-air temperature 

-55 125 

0 70 

■a 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS157 

SN54ALS158 

SN74ALS157 

SN74ALS158 

UNIT 

MIN TYP^ MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

MM 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

CM 

O 

O 

> 

Vcc -2 

B 

VoL 

Vcc - 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql “ 8 mA 


0.35 0.5 

>1 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

IQi 

l|L 

Vcc “ 5.5 V, Vj = 0.4 V 

-0.1 

-0.1 

IQQIIII 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

^DSI 

Icc 

'ALS157 

Vcc = 5.5 V, See Note 1 

6 11 

6 11 

mA 

'ALS158 

5 10 

5 10 


'^All typical values ae at V^C = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, Iqs. 
NOTE 1: Iqc is measured with 4.5 V applied to all inputs and all outputs open. 
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SI\I54ALS157, SI\I54ALS158, SI\I74ALS157, SI\I74ALS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 


'ALS157 switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl =■ 50 pF, 

Rl - 500 n, 

Ta “ 25 °C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 500 Q 

Ta “ MIN to MAX 

UNIT 

'ALS157 

SN54ALS157 

SN74ALS157 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

9 

4 17 

4 14 

ns 

fPHL 

6 

2 15 

2 12 

tpLH 

A/B 

Y 

15 

7 28 

7 24 

ns 

'PHL 

9 

4 16 

4 13 

tPLH 

G 

Y 

14 

7 25 

7 20 

ns 

tPHL 

10 

4 18 

4 13 


'ALS158 switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl “ 50 pF, 

Rl “ 500 n, 

Ta = 25 °C 

Vcc ” 4.5 V to 5.5 V, 

Cl “ 50 pF, 

Rl “ 500 0 

Ta - MIN to MAX 

UNIT 

•ALS158 

SN54ALS158 

SN74ALS158 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A or B 

Y 

9 

4 18 

4 15 

ns 

fPHL 

5 

2 12 

2 8 

tPLH 

A/B 

Y 

13 

5 22 

5 18 

ns 

tPHL 

13 

5 22 

5 18 

tPLH 

G 

Y 

13 

5 22 

5 18 

ns 

tPHL 

13 

5 22 

5 18 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS157, SI\I54AS158, SI\I74AS157, SIV74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS157, SN54AS158 -55°C to 125°C 

SN74AS157, SN74AS158 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS157 

SN54AS158 

SN74AS157 

SN74AS158 

UNIT 

MIN 

NOM MAX 

MIN 

NOM 1 

MAX 

Vcc 

Supply voltage 

4.5 

— *■ 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

' 2 

2 

n 

V|L 

Low-level input voltage 

0.8 

0.8 

■■ 

'OH 

High-level output current 

-2 

-2 


'OL 

Low-level output current 

20 

20 


Ta 

Operating free-air temperature 

I -.55 

125 

1 ° 


70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS157 

SN54AS158 

SN74AS157 

SN74AS158 

UNIT 

MIN TYP^ MAX 

MIN TYPf MAX 

V|K 

Vcc ~ ^ S V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = "2 mA 

< 

o 

o 

1 

Vcc-2 

■11 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

mm 

l| 

A/B 

Vcc = 5'5 V, V| = 7 V 

0.2 

0.2 

mA 

A, B, or G 

0.1 

0.1 

l|H 

A/B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

/rA 

A, B, or G 

20 

20 

l|L 

A/B 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

-1 

mA 

A, B or G 

-0.5 

-0.5 

lo"^ 

Vcc = 5.5 V, Vq = 2.25 V . 

-30 -112 

-30 -112 


'cc 

'AS157 

Vcc = 5.5 V 

17.5 28 

17.5 28 

mA 

'AS158 

15.6 22.5 

15.6 22.5 


'•^All typical values are at Vqq = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, I qs- 
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SN54AS157, SN54AS158, SI\I74AS157, SI\174AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 


'AS157 switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl “ 50 pF, 

Rl - 500 S), 

Ta - MIN to MAX 

UNIT 

SN54AS157 

SN74AS157 

MIN MAX 

MIN . MAX 

tPLH 

A or B 

Y 

1 7.5 

,1 6 

ns 

IPHL 

1 6.5 

1 5.5 

tPLH 

A/B 

Y 

2 12 

2 11 

ns 

tPHL 

2 12 

2 10 

tPLH 

G 

Y 

2 12.5 

2 10.5 

ns 

'PHL 

2 8.5 




'AS158 switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF. 

Rl “ 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS158 

SN74AS158 

MIN MAX 

MIN MAX 

fPLH 

A or B 

Y 

1 6 

1 5 

ns 

tPHL 

1 5.5 

1 4.5 

tPLH 

A/B 

Y 

2 11 

2 9.5 

ns 

IPHU 

2 11.5 

2 10.5 

tPLH 

G 

Y 

2 8 

2 6.5 

ns 

fpHL 

2 11.5 

2 10 


NOTE 2 : Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS160B THRU SN54ALS163B, SN54AS160 THRU SN54AS163 
SN74ALS160B THRU SN74ALS163B, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT OECADE AND BINARY COUNTERS 

D2661, APRIL 1982-REVISED MAY 1986 


I * Internal Look-Ahead for Fast Counting 
• Carry Output for n-Bit Cascading 
• Synchronous Counting 
• Synchronously Programmable 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous, presettable counters feature an internal carry 
look-ahead for application in high-speed counting designs. The 
'ALS160B, ‘ALS162B, 'AS160, and 'AS162 are decade counters, 
and the 'ALS161B, 'ALS163B, 'AS161, and 'AS163 are 4-bit 
binary counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the count-enable 
inputs and internal gating. This mode of operation eliminates the 
output counting spikes that are normally associated with 
asynchronous (ripple clock) counters. A buffered clock input 
triggers the four flip-flops on the rising (positive-going) edge of 
the clock input waveform. 

These counters are fully programmable; that is, they may be preset 
to any number between 0 and 9, or 1 5. As presetting is 
synchronous, setting up a low level at the load input disables the 
counter and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable inputs. 


SN54ALS', SN54AS' . . . J PACKAGE 
SN74ALS', SN74AS' . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS', SN54AS' . . . FK PACKAGE 
(TOP VIEW) 


cc u O 
_i _j u u o 
o u z > cc 



NC— No internal connection 


2 


The clear function for the 'ALS1 60B, 'ALS161B, 'AS160, and 'AS1 61 is asynchronous and a low level at the clear 
input sets all four of the flip-flop outputs low regardless of the levels of the clock, load, or enable inputs. 

The clear function for the 'ALS1 62B, 'ALS1 63B, 'AS162, and 'AS1 63 is synchronous and a low level at the clear 
input sets all four of the flip-flop outputs low after the next clock pulse regardless of the levels of the enable inputs. 
This synchronous clear allows the count length to be modified easily by decoding the Q outputs for the maximum 
count desired. The active-low output of the gate used for decoding is connected to the clear input to synchronously 
clear the counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count- 
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The 
ripple carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 1 5 with Qa 
high). This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at 
the ENP or ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS160B through SN54ALS163B and SN54AS160 through SN54AS163 are characterized for operation 
over the full military temperature range of — 55°C to 125°C. The SN74ALS160B through SN74ALS163B and 
SN74AS160 through SN74AS163 are characterized for operation from 0°C to 70 °C. 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS160B, SI\i54ALS162B, SI\I54AS160. SNSAASIGZ 
SN74ALS160B, SN74ALS162B, SI\I74AS160, SN74AS162 
SYNCHRONOUS 4-BIT DECADE COUNTERS 


logic symbols^ 

‘ALS160B AND 'AS160 DECADE ‘ALS162B AND 'AS162 DECADE 

COUNTERS WITH DIRECT CLEAR COUNTERS WITH SYNCHRONOUS CLEAR 



'ALS160B and 'AS160 logic diagram (positive logic) 



^These symbols are In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

'ALS162B and 'AS162 decade counters are similar; however the clear Is synchronous as shown for the 'ALS163B and 'AS163 binary counters. 
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SN54ALS161B, SN54ALS163B, SN54AS161, SI\I54AS163 
SI\I74ALS161B, SN74ALS163B, SI\I74AS161, SN74AS163 
SYNCHRONOUS 4-BIT BINARY COUNTERS 


logic symbols^ 

'ALS161B and 'AS161 BINARY 
COUNTERS WITH DIRECT CLEAR 



'ALS163B AND 'AS163 BINARY 
COUNTERS WITH SYNCHRONOUS CLEAR 



'ALS163B and 'AS 163 logic diagram (positive logic) 



2 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

'ALS1 61 B and 'AS1 61 synchronous binary counters are similar; however the clear is asynchronous as shown for the 'ALS1 60B and 'AS1 60 decade counters. 
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SN54ALS160B, SN54ALS162B, SN54AS16Q, SN54AS162 
SN74ALS160B, SN74ALS162B, SN74AS160, SIU74AS162 
SYNCHRONOUS 4-BIT DECAOE COUNTERS 


typical clear, preset, count, and inhibit sequences 

'ALS160B, 'AS160, 'ALS162B, 'AS162 


Illustrated below is the following sequence; 

1. Clear outputs to zero ('ALS160B and 'AS160 are asynchronous; 'ALS162B and 'AS162 are synchronous) 

2. Preset to BCD seven 

3. Count to eight, nine, zero, one, two, and three 

4. Inhibit 




CLEAR 
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SI\i54ALS161B, SI\I54ALS163B, SI\I54AS161, SI\I54AS163 
Sni74ALS161B, SI\I74ALS163B, SN74AS161, SI\i74AS163 
SYNCHRONOUS 4-BIT BINARY COUNTERS 


typical clear, preset, count, and inhibit sequences 

'ALS161B, 'ASiei, 'ALS163B, 'AS163 


Illustrated below is the following sequence: 

1. Clear outputs to zero (‘ALS161B and 'AS161 are asynchronous; 'ALS163B and 'AS163 are synchronous) 

2. Preset to binary twelve 

3. Count to thirteen, fourteen, fifteen, zero, one, and two 

4. Inhibit 



CLEAR 
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ALS and AS Circuits 


SN54ALS160B THRU SI\I54ALS163B 
SN74ALS160B THRU SN74ALS163B 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc • • ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS160B thru SN54ALS163B -55°C to 125°C 

SN74ALS160B thru SN74ALS163B . 0°C to 70‘>C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS160B 

THRU 

SN54ALS163B 

SN74ALS160B 

THRU 

SN74ALS163B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

O.B 

V 

IQH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

BS^I 

♦clock Clock frequency 

0 22 

0 40 


Pulse duration 

CLK high or low 

20 

12.5 

ns 

'ALS160B, 'ALS161B CLR low 

20 

15 

Setup time 

before CLKf 

A, B, C, D 

20 

15 

ns 

LOAD 

20 

15 

ENP, ENT 

'ALS160B, 'ALS161B 

25 

15 

'ALS162B, 'ALS163B 

20 

15 

'ALS160B, 'ALS161B CLR inactive 

10 

10 

'ALS162B, 'ALS163B 

CLR low 

20 

15 

CLR high (inactive) 

10 

10 

tf, Hold time, all synchronous inputs after CLKf 

0 

0 


Ta Operating free-air temperature 

-55 125 

O 

o 

11 


electrical characteristics over recommended operating free^air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS160B 

THRU 

SN54ALS163B 

SN74ALS160B 

THRU 

SN74ALS163B 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = '♦•5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 


VcC-2 

Vcc -2 

V 

VoL 

Vcc “ 'OL = ^ hiA 

0.25 0.4 

0.25 0.4 

V 

Vcc iOL = ® rnA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

BEI 

l|L 

Vcc = 5.5 V, Vi = 0.4 V 

-0.2 

-0.2 

Bumi 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 


'cc 

Vcc = 5.5 V 

12 21 

12 21 



'^All typical values are at Vqq = 5 V, T/^ = 25°C. 

♦The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54ALS160B THRU SI\I54ALS163B 
SI\I74ALS160B THRU SI\I74ALS163B 
SYNCHRONOUS 4-BIT OECADE AND BINARY COUNTERS 


'ALS160B, 'ALS161B switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 0, 

Ta - MIN to MAX 

UNIT 

SN54ALS'I60B 

SN54ALS161B 

SN74ALS160B 

SN74ALS161B 

MIN MAX 

MIN MAX 

Imax 



22 

40 

mmm\ 

tPLH 

CLK 

RCO 

5 34 

5 20 

ns 

tPHL 

5 27 

o 

CM 

LO 

tPLH 

CLK 

Any Q 

4 19 

4 15 

ns 

tPHL 

6 25 

6 20 

tPLH 

ENT 

RCO 

3 18 

3 13 

ns 

tPHL 

3 17 

3 13 

tPHL 

CLR 

Any Q 

8 27 

8 24 


tPHL 

CLR 

RCO 

11 32 

1 1 23 



'ALS162B, 'ALS163B switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 500 0, 

Ta - MIN to MAX 

UNIT 

SN54ALS162B 

SN54ALS163B 

SN74ALS162B 

SN74ALS163B 

MIN MAX 

MIN MAX 

fmax 



35 

40 

MHz 

iPLH 

CLK 

RCO 

5 25 

5 20 

ns 

tPHL 

5 25 

5 20 

tPLH 

CLK 

Any Q 

4 18 

4 15 

ns 

tPHL 

6 25 

6 20 

IPLH 

ENT 

RCO 

3 16 

CO 

CO 

ns 

tPHL 

CO 

CO 

CO 

CO 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SN54AS160 THRU SN54AS163 
SI\I74AS160 THRU SI\I74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS160 thru SN54AS163 -55°C to 125°C 

SN74AS160 thru SN74AS163 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS160 

THRU 

SN54AS163 

SN74AS160 

THRU 

SN74AS163 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

, 0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 

H3I 

Iql Low-level output current 

20 

20 


fciock Clock frequency 

0 65 

0 75 


tyv Pulse duration 

CLK high or low 

7.7 

6.7 

ns 


10 

8 

Setup time 
before CLKt 

A, B, C, D 

10 

8 

ns 

LOAD 

10 

8 

ENP, ENT 

10 

8 

'AS160, 'AS161 CLR inactive 

10 

8 

'AS162, 'AS163 

CLR low 

14 

12 

CLR high (inactive) 

10 

9 

th Hold time, all synchronous inputs after CLKt 

2 

0 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS160 

THRU 

SN54AS163 

SN74AS160 

THRU 

SN74AS163 

UNIT 

MIN TYPf MAX 

MIN TYP1^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc-2 

Vcc-2 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

■ 

LOAD 

Vcc = 5.5 V, V| = 7 V 

0.3 

0.3 

mA 

ENT 

0.2 

0.2 

All other 

0.1 

0.1 

l|H 

LO^ 

Vcc = 5.5 V, V| = 2.7 V 

60 

60 

aA 

ENT 

40 

40 

All other 

20 

20 

l|L 

LOAD 

Vcc = 5.5 V, V| = 0.4 V 

- 1.5 

-1.5 

mA 

ENT 

- 1 

-1 

All other 

-0.5 

-0.5 


Vcc = 5.5 V, Vq = 2.25 V 

-30 4 112 

-30 -112 


'cc 

Vcc = 5.5 V 

35 53 

35 53 



^All typical values are at V^c = 5 V, T/^ = 25 °C. 

tjhe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS160 THRU SI\I54AS163 
SI\I74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


'AS 160, 'AS161 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta == MIN to MAX 

UNIT 

SN54AS160 

SN54AS161 

SN74AS160 

SN74AS161 

MIN MAX 

MIN MAX 

^max 



65 

75 


tPHL 

CLK 

RCO 

2 14 

2 12.5 

ns 

tPLH 

RCO (witli LOAD higti) 

1 8.5 

1 8 

tPLH 


3 17.5 

3 16.5 

tPLH 

CLK 

Any Q 

1 7.5 

1 7 

ns 

tPHL 

2 14 

2 13 

tpLH 

ENT 

RCO 

1.5 10 

1.5 9 

ns 

tPHL 

1 9.5 

1 8.5 

tPHL 

clr' 

Any Q 

2 14 

2 13 

ns 

tPHL 

CLR 

RCO 

2 14 

2 12.5 



'AS162, 'AS163 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS162 

SN54AS163 

SN74AS162 

SN74AS163 

MIN MAX 

MIN MAX 

^max 



65 

75 


IPHL 

CLK 

RCO 

2 14 

2 12.5 

ns 

iPLH 

Tnii'iiiii-TriiiiM 

1 8.5 

1 8 

tPLH 


3 17.5 

3 16.5 

tPLH 

CLK 

Any Q 

1 7.5 

1 7 

ns 

IPHL 

2 14 

2 13 

tPLH 

ENT 

RCO 

1.5 10 

1.5 9 

ns 

IPHL 

1 9.5 

1 8.5 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SN54ALS160B THRU SI\I54ALS163B, SN54AS160 THRU SI\I54AS163 
SI\I74ALS160B THRU SI\I74ALS163B, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


TYPICAL APPLICATION DATA 
N-BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the ripple mode carry circuit (Figure 1) and the carry-look-ahead circuit (Figure 2) can 
be used to implement a high-speed N-bit counter. The 'ALS160B, 'AS160. 'ALS162B, and 'AS162 will count in BCD and 
the 'ALS1 61 B, 'AS1 61 , 'ALS1 63B, and 'AS1 63 will count in binary. When additional stages are added, the fMAX decreases 
in Figure 1, but remains unchanged in Figure 2. 



COUNT (H) 
DISABLE (L)' 



LOAD 

‘ 


ENT 

1 


ENP 



CLK 


COUNT (H) _ 
DISABLE (L) 


l:i^CT = 0' 


G3 3CT = MAX 


C5/T,3,4+ 

3 c 


CTR 

CT = 0 
Ml 

G3 3CT = MAX 
G4 

> C5/T,3,4+ 


1.5D 


LOAD r>J 


« CTR 
CT = 0 

Ml 

G3 3CT = MAX 
G4 

> C5/T.3,4+ 


1,50 


COUNT IH) 
DISABLE lU' 


rH CT*0 


« CTR 
CT = 0 

Ml 

G3 3CT = MAX 

G4 

> C5/T.3.4+ 


1,50 


» 3CT = MAX 
I 

• C5/T.3.4+ 


ct^o^'^R 

Ml 

G3 3CT*MAX 
G4 

C5/T.3.4+ 


1.50 


TO MORE SIGNIFICANT STAGES 


TO MORE SIGNIFICANT STAGES 


fMAX = 1/(CLKto RCO tpLH) + (ENT to RCO tpLH) (N-2) + (ENT tg^) 


= l/CLK to RCO tpLH) + (ENP tg^l 


FIGURE 1 


FIGURE 2 
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PRODUCT 

PREVIEW 


SN54ALS164, SN74ALS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 


D2661, APRIL 1982-REVISED MAY 1986 


• AND-Gated (Enable/Disable) Serial Inputs 

• Fully Buffered Clock and Serial Inputs 

• Direct Ciear 

• Package Options Inciude Piastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


SN54ALS164 . . . J PACKAGE 
SI\I74ALS164 . . . D OR N PACKAGE 
(TOP VIEW) 


AC 

TT 

J 14 

D vcc 

B C 

2 

13 

I! QH 

Qa C 

3 

12 

H Qg 

Qb C 

4 

11 

: qf 

Qc C 

5 

10 

: qe 

Qd C 

6 

9 

C CLR 

GND C 

7 

8 

3 CLK 


description 

Tliese 8-bit shift registers feature AND-gated serial inputs and an 
asynchronous clear. The gated serial inputs (A and B) permit 
complete control over incoming data as a low at either input 
inhibits entry of the new data and resets the first flip-flop to the 
low level at the next clock pulse. A high-level input enables the 
other input, which will then determine the state of the first flip- 
flop. Data at the serial inputs may be changed while the clock is 
high or low, provided the minimum setup time requirements are 
met. Clocking occurs on the low-to-high-level transition of the 
clock input. All inputs are diode-clamped to minimize 
transmission-line effects. 

The SN54ALS164 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1 64 is characterized for operation from 0°C to 70 °C. 


SIM54ALS164 . . . FK PACKAGE 
(TOP VIEW) 



NC — No Internal connection 


logic symbol^ 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLEAR 

CLOCK 

A 

B 

Qa 

Or . . 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

t 

H 

H 

H 

Qah 

QQr 

H 

t 

L 

X 

L 

c: 

< 

a 

QGr 

H 

t 

X 

L 

L 

Qah 

QCn 


H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level. 

QaO' QbO' ^HO = fhe level of QB' respectively, before the 

indicated steady-state input conditions were established. 

QAd' ^Gn = before the most-recent t transition 

of the clock; indicates a one-bit shift. 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J and N packages. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to cnange or discontinue these 
products without notice. 
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SI\I54ALS164, SN74ALS164 

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 



Pin numbers shown are for D, J, and N packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7V 

Operating free-air temperature range; SN54ALS164 -55°Cto125°C 

SN74ALS164 0°Cto70°C 

Storage temperature range -65°Cto150°C 
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SN54ALS164, SI\I74ALS164 
8-BIT-PARALLEL-OUT SERIAL SHIFT REGISTERS 


recommended operating conditions 


^cc 

V|H 

V|L 

Iqh 

Iql 

^clock 


tw 


^su 


Ta 


Supply voltage 


High-level input voltage 
Low-level input voltage 
High-level output current 
Low-level output current 
Clock frequency 


Pulse duration 


Setup time 
before CLKI 


CLR low 
CLK high 
CLK low 
SH/LD 

Data 

CLR inactive 


Hold time, data after CLKI 
Operating free-air temperature 


SN54ALS164 
MIN NOM MAX 

Ts 5 ^ 

2 

0.7 

-0.4 

4 


SN74ALS164 
MIN NOM MAX 

4.5 5 5.5 

2 


-0.4 

8 


UNIT 


V 

V 

V 

mA 

mA 

MHz 


ns 


0 

-55 


125 


0 

'o 


ns 


70 


ns 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS164 

SN74ALS164 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = h = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 'l-S V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

CM 

1 

O 

o 

> 

V 

VqL 

Vcc = ■^■5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

ll 

Vcc = 5'5 V, Vi = 7 V 

0.1 

0.1 

■w 

l|H 

Vcc = 8.5 V, V( = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0,1 

-0,1 

IQ^Ii 

Iq* 

Vcc = 5,5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 


'cc 

Vcc = 5.5 V See Note 1 

10 

10 



^All typical values are at V^c = 5 V, = 25 ‘’C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQg. 

NOTE 1 : With 4.5 Volts applied to the serial input and all other inputs except the clock grounded, Iqq is measured after a clock transition from 0 to 4.5 volts. 


O 

c/) 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = min to MAX 

UNIT 

SN54ALS164 

SN74ALS164 

MIN TYpt MAX 

MIN TYPI MAX 

Imax 



60 

60 

MHz 

IPHL 

CLR 

Any Q 

12 

12 

ns 

iPLH 

CLK 

Any Q 

10 

10 

ns 

IPHL 

11 

11 


^All typical values are at Vqq = 5 V, = 25 "C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


Additional information on these products can be obtained from the factory as it becomes available. 
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PRODUCT 

PREVIEW 


SI\I54ALS165, SI\i74ALS165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


D2661, JUNE 1982-REVISED MAY 1986 


Complementary Outputs 

• Direct Overriding Load (Data) Inputs 

• Gated Clock Inputs 

• Parallel-to-Serial Data Conversion 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 


SN54ALS165 

. . . J PACKAGE 

SN74ALS165 . . . 

D OR N PACKAGE 

(TOP VIEW) 

SH/LD C’' 

^16 D Vcc 

CLK C 2 

15 D CLK INH 

eC3 

14 D D 

FC4 

13 H C 

G C 5 

12 D B 

H C 6 

11 D A 

Qh[I7 

10 User 

GND U8 

sHQh 


SN54ALS165 . . . FK PACKAGE 
(TOP VIEWI 


The 'ALS165 is an 8-bit serial shift register that, 
when clocked, shifts the data toward serial 
output Qh- Parallel-in access to each stage is 
provided by eight individual direct data inputs 
that are enabled by a low level at the SH/LD 
input. The 'ALS1 65 also features a clock inh[bit 
function and a complemented serial output Qh- 

Clocking is accomplished by a low-to-high 
transition of the CLK input while SH/LD is held 
high and CLK INH is held low. The functions of 
the CLK and CLK INH (clock inhibit) inputs are 
interchangeable. Since a low CLK input and a 
low-to-high transition of CLK INH will also 
accomplish clocking, CLK INH should be 
changed to the high level only while the CLK 
input is high. Parallel loading is inhibited when 
SH/LD is held high. The parallel inputs to the 
register are enabled while SH/LD is low 
independently of the levels of CLK, CLK INH, or 
SER inputs. 

The SN54ALS1 65 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS165 is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS 


SH/LD 

CLK 

CLK 

iNH 

FUNCTION 

L 

X 

X 

PARALLEL LOAD 

H 

H 

X 

NO CHANGE 

H 

X 

H 

NO CHANGE 

H 

L 

T 

SHIFT 

H 

1 

L 

SHIFT 


SHIFT— content of each internal register shifts 
toward serial output Q[-|. Data at serial input is 
shifted into first register. 


X 



NC— No internal connection 


logic symbol'll 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers are for D, J, and N packages. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SI\i54ALS165, SN74ALS165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 








SN54ALS165, SIV74ALS165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS165 -55°Cto125°C 

SN74ALS165 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS165 

SN74ALS165 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 55 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

mA 

IQL Low-level output current 

4 

8 

mA 

fclock Clock frequency 



MHz 

tw Pulse duration 

CLR low 



ns 

CLK high 



CLK low 



tsu Setup time before CLKT 

SH/LD 



ns 

Data 



CLR inactive 



th Hold time, data after CLKf 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS165 

SN74ALS165 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0-4 mA 

Vcc -2 

Vcc -2 

V 

VOL 

Vcc = 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

i|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/<A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

Vcc ~ V See Note 1 

16 

16 

mA 


'^All typical values are at = 5 V, = 25 “C. 

^ The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit output current, IqS- 
NOTE 1: With the outputs open, CLK INH and CLK at 4.5 V, and a clock pulse applied to the SH/LD input, Iqq is measured first with 
the parallel inputs at 4.5 V, then with the parallel inputs grounded. 
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ALS and AS Circuits 


SN54ALS165. SN74ALS165 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

RL - 50 n, 

Ta - MIN to MAX 

UNIT 

SN54ALS165 

SN74ALS165 

MIN TYPt MAX 

MIN TYPt MAX 

^max 



25 

25 

MHz 

fPLH 

SH/LD 

Any 

21 

21 

ns 

tPHL 

26 

26 

fPLH 

CLK 

Any 

14 

14 

ns 

tPHL 

16 

16 

tPLH 

H 

Qh 

13 

13 

ns 

fPHL 

24 

24 

tPLH 

H 

5h 

19 

19 

ns 

tPHL 

17 

17 


^All typical values are at Vcc = 5 V, T/^ = 25 °C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


Additional Information on these products can be obtained from the factory as It becomes available. 
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PRODUCT 

PREVIEW 


SN54ALS166, SI\I74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


D2661, APRIL 1982-REVISED MAY 1986 


■ • Synchronous Load 

■ • Direct Overriding Clear 

I • Parallel to Serial Conversion 

I • Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS166 8-bit shift register is compatible 
with most other TTL logic families. All inputs are 
buffered to lower the drive requirements. Input 
clamping diodes minimize switching transients 
and simplify system design. 

These parallel-in or serial-in, serial-out registers 
have a complexity of 77 equivalent gates on a 
monolithic chip. They feature gated clock inputs 
and an overriding clear input. The parallel-in or 
serial-in modes are established by the shift/load ' 
input. When high, this input enables the serial 
data input and couples the eight flip-flops for 
serial shifting with each clock pulse. When low, 
the parallel (broadside) data inputs are enabled 
and synchronous loading occurs on the next 
clock pulse. During parallel loading, serial data 
flow is inhibited. Clocking is accomplished on the 
low-to-high-level edge of the clock pulse through 
a two-input positive NOR gate permitting one 
input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high 
inhibits clocking; holding either low enables the 
other clock input. This, of course, allows the 
system clock to be free-running and the register 
can be stopped on command with the clock 
input. The clock-inhibit input should be changed 
to the high level only when the clock input is 
high. A buffered, direct clear input overrides all 
other inputs, including the clock, and sets all flip- 
flops to zero. 

The SN54ALS1 66 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS166 is 
characterized for operation from 0°C to 70°C. 


SN54ALS166 . . . J PACKAGE 
SN74ALS166 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS166 . . . FK PACKAGE 
(TOP VIEW) 

P 

CC 

□ U U I 
< W Z > CO 



NC — No internal connection 


logic symbol'^' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers are for D, J, and N packages. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 



ALS and AS Circuits 





SI\I54ALS166, SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 
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SI\I54ALS166. SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS166 -55°Cto125°C 

SN74ALS166 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS166 

SN74ALS166 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

■ 1(4111 

^clock Clock frequency 




tyj, Pulse duration 




ns 

CLK high 



CLK low 



Setup time 

before CLKI 

SH/LD 



ns 

Data 




hhhhuh 

mmHHi 

th Hold time, data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 
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ALS and AS Circuits 


SN54ALS166, SI\I74ALS166 
PARALLEL LOAD 8-BIT SHIFT REGISTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS166 

SN74ALS166 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = V| = 7 V 

0.1 

0.1 

n&m 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc ~ 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


Icc 

Vcc 5.5 V See Note 1 

16 

16 

lE&lil' 


^All typical values are at V^c = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1 : With 4.5 volts applied to the serial input and all other inputs except the clock grounded, Icc is measured after a clock transition 
from 0 to 4.5 volts. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cu - 50 pF, 

R1 - 500 fi, 

Ta - MIN to MAX 

UNIT 

SN54ALS166 

SN74ALS166 

MIN TYPt MAX 

MIN TYP^ MAX 

fmax 



60 

60 

MHz 

tPHL 

CLR 

Qh 

10 

10 

ns 

fPLH 

CLK 

Qh 

12 

12 

ns 

tpHL 

13 

13 


^All typical values are at Vqc = 5 V, T/\ = 25 °C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 


Additional information on these products can be obtained from the factory as it becomes available. 
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SI\I54ALS168B, SI\I54ALS169B, SI\I54AS168, SI\i54AS1Gg 
SN74ALS168B, SI\l74ALS16gB, SI\I74AS168, SN74AS16g 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

MARCH 1984 - REVISED MAY 1986 

• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Package Options Include Plastic "Small Outline 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high-speed 
counting applications. The 'ALS1 68B and 'AS1 68.are 
decade counters and the 'ALS169B and 'AS169 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count- 
enable inputs and internal gating. This mode of 
operation helps eliminate the output counting spikes 
that are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the 
four fiip-flops on the rising (positive-going) edge of the 
clock waveform. 

These counters are fully programmable; that is, the 
outputs may each be preset to either level. The load 
input circuitry allows loading with the carry-enable 
output of cascaded counters. As loading is 
synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree 
with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be lovv to count. The direction of the count is determined by the level of the U/D input. 
When U/D is high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry 
output. The riple carry output (RCO) thus enabled will produce a low-level pulse while the count is zero (all inputs 
low) counting down or maximum (9 or 1 5) counting up. This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transistions at ENP or ENT are allowed regardless of the level of the clock input. All 
inputs are diode-clamped to minimize transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Change^ at control inputs (ENP, ENT, LOAD, U/D) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS1 68B, SN54AS1 68, SN54ALS1 69B, and SN54AS1 69 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS168B, SN74AS168, SN74ALS169B, and SN74AS169 are 
characterized for operation from 0°C to 70 °C. 


SI\154ALS', SN54AS' . . . FK PACKAGE 
(TOP VIEW) 




-J 

IQ 

O 

u 

o 

p 





O 

_3 

z 

> 

Icc 




f 

■a 

3 

2 

1 

20 

19 



A 

]4 






18 [ 

Qa 

B 

] 5 






17[ 

Qb 

NC 

]6 






16[ 

NC 

C 







15[ 

Qc 

D 

]8 






14[ 

Qd 



9 

10 

LC3 

11 

xn 

12 

JZl 

13 




I1.QOQI- 
Z z 2 < Z 

Lu (j Q m 


NC — No internal connection 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS168B. SI\I54AS168, SI\I74ALS168B, SN74AS168 
SYNCHRONOUS 4-BIT UP/DOWN DECAOE COUNTERS 







SN54ALS169B, SI\l54AS16g, SN74ALS16gB, SI\I74AS169 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 










ALS and AS Circuits 


SI\I54ALS168B, SN54AS168, SN74ALS168B, SN74AS168 
SYNCHRONOUS 4 BIT UP/DOWN DECADE COUNTERS 






SN54ALS169B, SN54AS169. SN74ALS169B. SI\i74AS169 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 










ALS and AS Circuits 


SN54ALS168B, SN54ALS16gB, SI\I74ALS168B, SN74ALS16gB 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS168B, SN54ALS169B -55°Cto125°C 

SN74ALS168B, SN74ALS169B 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS168B 

SN54ALS169B 

SN74ALS168B 

SN74ALS169B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 


V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

■Bf 

Iql Low-level output current 

4 

8 


fclock Clock frequency 

0 22 

0 40 

Hisyi 


14 

12.5 

ns 

tgu Setup time before CLKt 

A, B, C, or D 

20 

15 


ENP or ENT 

25 

15 

ns 

LOAD 

20 

15 


28 

15 

th Hold time, data after CLKt 

0 

0 

■9 

Ta Operating free-air temperature 

-55 125 

0 70 

■ai' 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 




SN54ALS168B 

SN74ALS168B 


PARAMETER 

TEST CONDITIONS 

SN54ALS169B 

SN74ALS169B 

UNIT 



MIN TYpf MAX 

MIN TYPi MAX 


V|K - 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = V to 5.5 V, Iqh ~ -0.4 mA 

Vcc -2 

Vcc-2 

V 

VOL 

Vcc “ 't.5 V, Iql ~ ^ 1^^ 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ lOL ~ ® 


0.35 0.5 

l| 

Vcc “ V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, Vj = 2.7 V 

20 

20 

ilSH 

1|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

IB&H 

lot 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -11.2 


Icc 

Vcc = 5.5 V 

15 25 

15 25 

IBISH 


^All typical values are at Vqc = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS', 
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SI\I54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


'ALS168B, 'ALS169B switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


RL = 500 n, 

Ta = MIN to MAX 


UNIT 


SN54ALS168B 

SN74ALS168B 






SN54ALS169B 

SN74ALS169B 






MIN 

MAX 

MIN MAX 


^max 



22 

40 


tPLH 

CLK 

RCO 

3 

25 

3 

20 

ns 

iPHL 

6 

25 

6 

20 

tPLH 

CLK ' 

Any Q. 

2 

20 

2 

15 

ns 

tPHL 

5 

23 

5 

20 

tPLH 

ENT 

RM 

2 

16 

2 

13 


tPHL 

3 

24 

3 

16 


tPLH 

U/D 


5 

22 

5 

19 


tPHL 

5 

22 

5 

19 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SN54AS168, SN54AS169, SI\I74AS168, SN74AS16g 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, V0C 

Input voltage 

Operating free-air temperature range: SN54AS1 68, SN54AS1 69 

SN74AS1 68, SN74AS1 69 
Storage temperature range 


7V 

7V 

-55°Cto 125°C 
. . . 0°Cto70°C 
-65°Cto 1 50°C 


recommended operating conditions 



SN54AS168 

SNBAASteS 

SN74AS168 

SN74AS169 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

8 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

■■ 

IqH High-level output current 

-2 

-2 

IBSH 

Iql Low-level output current 

20 

20 


fclock Clock frequency 

0 65 

0 75 



CLK high or low 

7.7 

6.7 

ns 

tsu Setup time before CLKt 

A, B, C, or D 

10 

8 

ns 

ENP orlfTT 

10 

8 

LOAD 

10 

8 

U/D 

10 

8 

th Hold time, data after CLKt 

2 

0 

B9i 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS168 

SN54AS169 

SN74AS168 

SN74AS169 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

< 

o 

o 

1 

Vcc -2 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

V 

l| 

lOAO, INT, U/D 

Vcc = 5.5 V, V| = 7 V 

0,2 

0.2 

mA 

All others 

0,1 

0,1 

l|H 

LOAD, 1111; U/U 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

mA 

All others 

20 

20 

l|L 

LOAD, ENT, U/'D 

Vcc = 5.5 V, V| = 0,4 V 

- 1 

-1 

mA 

All others. 

-0.5 

-0.5 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 


icc 

Vcc = 5.5 V 

41 63 

41 63 



^All typical values are at Vqc = 5 V, = 25°C, 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS168, SN54AS16g, SN74AS168, SI\l74AS16g 
SYNCHRONOUS 4 BIT UP/DOWN DECADE AND BINARY COUNTERS 


'AS168, 'AS169 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 500 n, 

Ta = min to MAX 

UNIT 

SN54AS168 

SN54AS169 

SN74AS168 

SN74AS169 

MIN MAX 

MIN MAX 

^max 



65 

75 


'PLH 

CLK 

RCU 

(LOAD high or low) 

3 17.5 

3 16.5 

ns 

'PHL 

2 14 

2 13 

tPLH 

CLK 

Any Q 

1 7.5 

1 7 

ns 

tPHL 

2 14 

2 13 

'PLH 

EiTr 

RCO 

1.5 10 

1.5 9 

ns 

tPHL 

1.5 10 

1.5 9 

tPLH 

U/D 

■rco 

2 14 

2 12 

ns 

tPHL 

2 14.5 

2 13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 
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2-180 


SI\I54ALS174, SI\I54ALS175, SI\I54AS174, SI\I54AS175A 
SN74ALS174, SN74ALS175. SN74AS174, SI\I74AS175A 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 

D2661, APRIL 1982 - REVISED MAY 1986 


• 'ALS174 and 'AS 174 Contain Six Flip-Flops with 
Single-Rail Outputs 

• 'ALS175 and 'AS175A Contain Four Flip-Flops 
with Double-Rail Outputs 

• Buffered Clock and Direct Clear Inputs 

• Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Fully Buffered Outputs for Maximum Isolation from 
External Disturbances ('AS only) 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These monolithic, positive-edge-triggered flip-flops utilize TTL 
circuitry to implement D-type flip-flop logic. All have a direct 
clear input and the 'ALS1 75 and 'AS1 75A feature complementary 


SN54ALS174, SN54AS174 . . . J PACKAGE 
SN74ALS174, SN74AS174 . . . D OR N PACKAGE 
(TOP VIEW) 


CLR L 

[7T 

Jl6 

H vcc 

1QC 

2 

15 

H 6Q 

IDE 

3 

14 

D 6D 

2D E 

A 

13 

D 5D 

2QE 

5 

12 

H 5Q 

3DE 

6 

11 

H 4D 

3QE 

7 

10 

H 4Q 

GND E 

8 

9 

D CLK 


SN54ALS174, SN54AS174 . . . FK PACKAGE 
(TOP VIEW) 

ICC U 


I CC ^ 

5 o ua 

O Z > CD 



□ 

3 

tzj 

2 

LIILJLJ 

1 20 19 


]4 



18[ 

6D 

]5 



17[ 

5D 

]6 



16 [ 

NC 

]7 



15[ 

5Q 

]8 



14 [ 

4D 


9 

10 

-CD. 

11 12 13 
mr-ir-n 



outputs from each flip-flop. 

a 

Q 

O id 

a 

Information at the D inputs meeting the setup time requirements 
is transferred to the outputs on the positive-going edge of the 

CO 

z 

o 



clock pulse. Clock triggering occurs at a particular voltage level 
and is not directly related to the transition time of the positive- 
going pulse. When the clock input is at either the high or low 

SN54ALS175, SN54AS175A . . . . 
SN74ALS175, SN74AS175A ...DO 

(TOP VIEW) 

level, the D input signal has no effect at the output. 

CLR E 

1 ' 

Ui6 

11 Vcc 

These circuits are fully compatible for use with most TTL circuits. 

IQ E 

2 

15 

Il4Q 

IQ E 

3 

14 

J 4Q 

The SN54ALS174, SN54ALS175, SN54AS174, and 

ID E 

4 

13 

J 4D 

SN54AS1 75A are characterized for operation over the full military 

2D E 

5 

12 

J 3D 

temperature range of -55°C to 125°C. The SN74ALS174, 

2Q E 

6 

11 

D 3Q 

SN74ALS1 75, SN74AS1 74, and SN74AS1 75A are characterized 

2Q E 

7 

10 

I|3Q 

for operation from 0°C to 70 °C. 

GND E 

8 

9 

JCIK 


SN54ALS175, SN54AS175A . . . FK PACKAGE 
(TOP VIEW) 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUTS 

CLR CLK D 

Q Qt 

L X X 

H t H 

H t L 

H L X 

L H 

H L 

L H 

Qq Do 


f'ALS175 and 'AS175A only 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


a p CJ U a 
<- lu Z > "d- 




a 

3 

■nr 

2 

mam 

1 20 19 

IQ 

]4 



18[ 

ID 

]5 



17[ 

NC 

]6 



16[ 

2D 

]7 



15C 

2Q 

]8 



14 [ 



9 

m 

10 

-CD. 

111213 


a Q u lid a 
cN z z J n 
o u 


NC — No internal connection. 
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SI\I54ALS174, SI\I54ALS175, SI\I54AS174, SI\I54AS175A 
SI\I74ALS174, SN74ALS175, SN74AS174. SI\I74AS175A 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


logic symbols! 


'ALS174, 'AS174 


logic diagrams (positive logic) 


'ALS175, ’AS175A 


R CLR ■ 

>C1 CLK 

h r 

R 

>C1 

T r 

ID 10 (4) 

(5) ID 

ID 

!- 30 (5) 


”0' 40 


^ 50 (12) 

60 


4D 





'•'These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS174, SN54ALS175 -55°C to 125°C 

SN74ALS174, SN74ALS175 0°Cto70°C 

Storage temperature range -65‘’C to 150°C 


recommended operating conditions 



SN54ALS174 

SN54ALS175 

SN74ALS174 

SN74ALS175 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 


ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

mu 

•oh High-level output current 

-0.4 

-0.4 

iE33il 

IqL Low-level output current 

4 

8 


fciock Clock, frequency 

0 40 

0 50 

12129 

t^ Pulse duration 

CLR low 

15 

10 

ns 

CLK high 

12.5 

10 

CLK low 

12.5 

10 

Setup time 
before CLKt 

Data 

15 

10 

ns 

CLR inactive 

8 

6 

th Hold time, data after CLKf 

0 

0 


T/^ Operating free-air temperature 

-55 125 

0 70 

“C 


eiectricai characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS174 

SN54ALS175 

SN74ALS174 

SN74ALS175 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = V, l| = - 18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = V to 5.5 V Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

VOL 

Vcc = V' iOL = 4 tttA 

0.25 0.4 

0.25 0.4 

V 

Vcc = V Iql = 8 TiA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

HSZSi 

'0* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

ISSU 

Ice 

'ALS 174 

Vcc = 5.5 V, See Note 1 

11 19 

11 19 

1 1 

'ALS175 

8 14 

9 14 


^All typical values are at Vqq = 5 V, = 25 °C. 

*The output conditions have been chosen to prod uce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqc is measured with D inputs and CLR grounded, and CLK at 4.5 V. 
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ALS and AS Circuits 


SN54ALS174, SI\I54ALS175, SI\I74ALS174. SN74ALS175 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V 

Cl = 50 pF, 

Rl = 500 fi 

Ta = MIN to MAX 

UNIT 

SN54ALS174 

SN54ALS175 

SN74ALS174 

SN74ALS175 

MIN MAX 

MIN MAX 

Imax 



40 

50 

mma 

tPLH 



5 20 

5 18 

ns 

tPHL 

00 

oo 

o 

8 23 

tPLH 

CLK 

Any Q 

(or Q, 'ALS175) 

3 20 

3 15 

ns 

tPHL 

5 24 

5 17 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS174, SN54AS175A, SN74AS174, SN74AS175A 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc • 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1 74, SN54AS1 75A -55°Cto 125°C 

SN74AS174, SN74AS175A 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SIM54AS174 

SN54AS175A 

SN74AS174 

SN74AS175A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

HSH 

V||-| High-level input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.8 

0.8 

V 

iOH High-level output current 

-2 

-2 

■SOI 

Iql Low-level output current 

20 

20 

murnl 

fciock Clock frequency 

0 100 

0 100 


Pulse duration 

CLR low 

5.5 

5 

ns 

CLK high 

4 

4 

CLK low 

'AS 174 

6 

6 

'AS175A 

5 

5 

Setup time 

before CLK t 

Data 

'AS174 

4 

4 

ns 

'AS175A 

3 

3 

CLR inactive 

6 

6 

th Hold time, data after CLKt 

1 

1 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

“C 


electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS174 

SN54AS175A 

SN74AS174 

SN74AS175A 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

VcC-2 

Vcc -2 

V 

VoL 

Vcc ~ 4.5 V, Iql — 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

icc 

'AS174 

Vcc “ 5.5 V, See Note 1 

30 45 

o 

CO 

mA 

'AS175 

22.5 34 

22.5 34 


'^All typical values are at Vqq = 5 V, = 25‘’C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqq is measured with D inputs and CLR grounded, and CLK at 4.5 V. 
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SN54AS174, SN54AS175A, SN74AS174. SI\I74AS175A 
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 



'AS174 switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUTl 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V 

Cl = 50 pF, 

RU = 500 n 

Ta = MIN to MAX 

UNIT 

SN54AS174 

SN74AS174 

MIN MAX 

MIN MAX 

Ifnax 



100 

100 

BBSII 

tPHL 

CLR 

Any Q 

5 15 

5 14 

ns 

tPLH 

CLK 

Any Q 

3.5 9.5 

3.5 8 

ns 

tPHL 

4.5 11.5 

4,5 10 


'AS175A switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) . 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 500 0 

Ta = MIN to MAX 

UNIT 

SN54AS175A 

SN74AS175A 

MIN MAX 

MIN MAX 

^max 



100 

100 


IPLH 

CLR 

Any Q or Q ' 

4 10 

4 9 

ns 

IPHL 

4.5 15 

4.5 13 

IPLH 

CLK 

Any Q or Q 

4 8.5 

4 7.5 

ns 

tPHL 

4 11 

4 10 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS181A, SN54AS881A, SN74AS181A, SI\I74AS881A 
ARITHMETIC LOGIC UI\IITS/FUI\1CTI0I\I GENERATORS 

D2661, DECEMBER 1982-REVISED MAY 1986 


■ • Package Options Include the 'AS181A in 
I Compact 300-mil or Standard 600-mil 
I Packages. The 'AS881A is Offered in 300-mil 

I Packages. Both Devices are Available in 

I Both Plastic and Ceramic Chip Carriers. 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 

Addition 

Subtraction 

Shift Operand A One Position 

Magnitude Comparison 

Plus Twelve Other Arithmetic Operations 

• Logic Function Modes 

Exclusive-OR 

Comparator 

AND, NAND, OR, NOR 

'AS881A Provides Status Register Checks 

Plus Ten Other Logic Operations 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol'!' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, JW, NT, and NW packages. 


SN54AS181A . . . JT OR JW PACKAGE 
SN54AS881A . . . JT PACKAGE 
SN74AS181A . . . DW, NT OR NW PACKAGE 
SN74AS881A ... DW OR NT PACKAGE 
(TOP VIEW) 


BOC 

TX 

J 24 

Hvcc 

AO r 

2 

23 

:ai 

S3 C 

3 

22 

:bi 

S2 Q 

4 

21 

]A2 

Si: 

5 

20 

:]B2 

so r 

6 

19 

:]A3 

Cn : 

7 

18 

;]B3 

M 

8 

1 7 


Fo: 

9 

16 

+ 4 


10 

15 


F2: 

1 1 

14 

I1a = B 

GND 

12 

13 

5f3 


SN54AS181A, SN54AS881A . . . FK PACKAGE 
SN74AS181A, SN74AS881A . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 


TYPICAL ADDITION TIMES (Cl= 15 pF. Rl = 280 g. Ta = 25°C) 


NUMBER 

ADDITION TIMES 

PACKAGE COUNT 

CARRY METHOD 

OF 

BITS 

USING 'AS881A 

AND'AS882 

USING 'AS181A 

AND ■AS882 

USING 'S181 

AND 'S182 

ARITHMETIC LOOK-AHEAD 

LOGIC UNITS CARRY GENERATORS 

BETWEEN 

ALUs 

1 to 4 

5 ns 

5 ns 

1 1 ns 

1 

NONE 

5 to 8 

10 ns 

10 ns 

1 8 ns 

2 

RIPPLE 

9 to 16 

14 ns 

1 4 ns 

1 9 ns 

3 or 4 1 

FULL LOOK-AHEAD 

1 7 to 64 

1 9 ns 

1 9 ns 

28 ns 

5 to 1 6 2 to 5 

FULL LOOK-AHEAD 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS181A, SI\I54AS881A, SI\I74AS181 A, SI\I74AS881A 
ARITHMETIC LOGIC UI\IITS/FUNCTIOI\l GENERATORS 


description 



The 'AS181A and 'AS881A are arithmetic logic units (ALU)/function generators that have a complexity 
of 75 and 77 equivalent gates, respectively, on a monolithic chip. These circuits perform 1 6 binary arithmetic 
operations on two 4-bit words as shown in Tables 1 and 2. These operations are selected by the four 
function-select lines (SO, SI , S2, S3) and include addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal carries must be enabled by applying a low-level 
voltage to the mode control input (M). A full carry look-ahead scheme is made available in these devices 
for fast, simultaneous carry generation by means of two cascade-outputs (pins 15 and 17) for the four 
bits in the package. When used in conjunction with the SN54AS882 or SN74AS882 full carry look-ahead 
circuits, high-speed arithmetic operations can be performed. The typical addition times shown previously 
illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. The method of cascading 'AS882 circuits with these ALUs to provide multilevel full carry look- 
ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (Cp) and a ripple-carry output (Cp -i- 4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word 
lengths can be performed without external circuitry. 

The 'AS181 A and 'AS881 A will accommodate active-high or active-low data if the pin designations are 
interpreted as follows: 


PIN NUMBER 

1 2 

D 


1^3 

m 


0 

Bl 

1 ^ 

m 

in 

0 


1 16 J 

sn 

MSB 

Active-low data (Table 1) 


m 

Bl 

m 


m 

103 

m 

131 

El 

m 

m 

El 

EWii 

m 

mM\ 

Active-high data (Table 2) 

1 AO 

m 

Bl 

m 

m 

m 

wsm 

13 

la 

El 

m 

1331 

m 

EBH 

a 

wm 


Subtraction is accomplished by 1 's complement addition where the 1's complement of the subtrahend 
is generated internally. The resultant output, is A — B— 1, which requires an end-around or forced carry to 
provide A — B. 

The 'AS181A and 'AS881 A can also be utilized as a comparator. The A = B output is internally decoded 
from the function outputs (FO, FI, F2, F3) so that when two words of equal magnitude are applied at 
the A and B inputs, it will assume a high level to indicate equality (A = B). The ALU must be in the subtract 
mode with Cn = H when performing this comparison. The A = B output is open-collector so that it can be 
wire-AND connected to give a comparison for more than four bits. The carry output (Cn + 4) can also be 
used to supply relative magnitude information. Again, the ALU must be placed in the subtract mode by 
placing the function select input S3, S2, SI, SO at L, H, H, L, respectively. 


INPUT Cn 

OUTPUT Cn+4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

H 

H 



H 




L 




L 





These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
operations, but also to provide 1 6 possible functions of two Boolean variables without the use of external 
circuitry. These logic functions are selected by use of the four function-select inputs (SO, SI, S2, S3) 
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are 
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions. 
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SI\I54AS181A, SN54AS881A. SI\174AS181A, SI\I74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


description (continued) 

The 'AS881 A has the same pinout and same functionality as the 'AS1 81 A except for the P, G, and Cp + 4 
outputs when the device is in the logic mode (M = H). 


In the logic mode the 'AS881 A provides the user_with a status check on the input words A and B, and 
the ouput word F. While in the logic mode the P, G, and Cn + 4 outputs supply status information based 
upon the following logical combinations: 


P = F0 + F1 +F2 + F3 
G = H 

Cn + 4 = PC;n 

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL 
S0-S3-H. S1 -S2-L. and M-H 


FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 
SO - S1 - S3 - L. S2 - H. and M - H 



D 

DATA INPUTS 

OUTPUTS 

m 

B 

IMlil 

■1 

AO = BO 

AI =B1 

A2 = B2 

A3 = B3 

H 

L 

H 

n 

AO = BO 

AI =B1 

A2 = B2 

A3 = B3 

H 

L 

L 

X 

AO^^BO 

X 

X 

X 

H 

H 

L 

X 

X 

AI 

X 

X 

H 

H 

t 

X 

X 

X 

A2,tB2 

X 

H 

H 

L 

X 

X 

X 

X 

A3#B3 

H 

H 

L 


B 

DATA INPUTS 

OUTPUTS 



Bin 

H 

AO or BO = L 

AI or 

BI = L 

A2 or B2 = L 

A3 or B3 = L 

H 

L 

H 

L 

AO or BO = L 

AI or 

BI = L 

A2 or B2 = L 

A3 or B3 = L 

H 

L 

L 

X 

AO = BO = H 


X 

X 

X 

H 

H 

L 

X 

X 

AI = 

BI =H 

X 

X 

H 

H 

L 

X 

X 


X 

X 

CM 

|0Q 

l< 

X 

H 

H 

L 

X 

X 


X 

X 

A3 = B3 = H 

H 

H 

L 


The combination of signals on the S3 through SO control lines determine the operation performed on the 
data words to generate the output bits Fi. By monitoring the P and Cn + 4 outputs, the user can determine 
if all pairs of input bits are equal (see table above) or if any pair of inputs are both high (see table above). 
The 'AS881A has the unique feature of providing an A = B status while the exclusive-OR( @) function 
is being utilized. When the control inputs (S3, S2, SI, SO) equal H, L, L, H; a status check is 
generated to determine whether all pairs (Ai, Bi) are equal in the following manner: 
P = (AO (+) B0) + (A1 (+) B1) + (A2 (+) B2|+(A3 (+) B3). This unique bit-by-bit comparison of the data 
words, which is available on the totem-pole P output, is particularly useful when cascading 'AS881s. As 
the A = B condition is sensed in the first stage, the signal is propagated through the same ports used 
for carry generation in the arithmetic mode (P and G). Thus the A = B status is transmitted to the second 
stage more quickly without the need for external multiplexing logic. The A = B open-collector output allows 
the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control 
lines (S3,S2,S1 ,S0) to_L, H^L,_L. TJ]e_data_paj^rs v^l ^hen be ANDed together and the results ORed in 
the following manner: P = A0B0 + A1B1 +A2B2 + A3B3. 


S3 

S2 

SI 

SO 

M 

P = F0 + F1 +F2 + F3 

L 

H 

L 

L 

H 

A0B0 + A1B1 +A2B2 + A3B3 

H 

L 

L 

H 

H 

(AO 0 B0) + (A1 0 B1) + (A2 © B2) + (A3 © B3) 


signal designations 

In both Figures 1 and 2, the polarity indicators (ti. ) indicate that the associated input or output is active- 
low with respect to the function shown inside the symbol and the symbols are the same in both figures. 
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data, 
and are for use with the logic functions and arithmetic operations shown in Table 1 . The signal designations 
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active- 
high data given in Table 2. The 'AS181A and 'AS881A together with 'AS882 and 'SI 82 can be used 
with the signal designation of either Figure 1 or Figure 2. 
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SN54AS181A, SN54AS881A, SN74AS181A, SI\I74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 



'AS181A 

'AS881A 



TABLE 1 


'AS181A 

'AS881A 



TABLE 2 






ACTIVE-LOW DATA 

1 .v/.w 

M- H 

M = L; ARITHMETIC OPERATIONS 

S3 

S2 

SI 

SO 

LOGIC 

FUNCTIONS 

Cn • L 

Ino carry) 

Cn = H 
(with carry) 

L 

L 

L 

L 

F = A 

F * A MINUS 1 

F = A 

L 

L 

L 

H 

F = Kh 

F = AB MINUS 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = AB MINUS 1 

F = AB 

L 

L 

H 

H 

F = 1 

F = MINUS 1 (2'sCOMP) 

F = ZERO 

L 

H 

L 

L 

F = A + B 

F = A PLUS (A + B) 

F = A PLUS (A + B) PLUS 1 

L 

H 

L 

H 

F = B 

F = ABPLUS (A + B) 

F = AB PLUS (A + B) PLUS 1 

L 

H 

H 

L 

F = A © B 

F = A MINUS B MINUS 1 

F = AMINUSB 

L 

H 

H 

H 

F «= A + B 

F = A + B 

F = (A + B) PLUS 1 

H 

L 

L 

L 

F = 5b 

F = A PLUS (A+ B) 

F = APLUS (A + B)PLUS1 

H 

L 

L 

H 

F = A © B 

F=APLUSB 

F = APLUSBPLUS 1 

H 

L 

H 

L 

F = B 

F = ABPLUS (A + B) 

F = ABPLUS (A + B) PLUS 1 

H 

L 

H 

H 

F = A B 

F = IA+ Bl 

F= (A + B) PLUS 1 

H 

H 

L 

L 

F = 0 

F = APLUSAt 

F = APLUS A PLUS! 

H 

H 

L 

H 

F = AB 

F = AB PLUS A 

F = AB PLUS A PLUS 1 

H 

H 

H 

L 

F = AB 

F = A§ PLUS A 

F = AB’PLUSAPLUSI 

H 

H 

H 

H 

F = A 

F = A 

F = APLUS 1 


SELECTION 

ACTIVE HIGH DATA 

M= H 

LOGIC 

FUNCTIONS 

M * L; ARITHMETIC OPERATIONS 

S3 

S2 

SI 

SO 

(no carry) 

(with carry) 

L 

L 

L 

L 

F = A 

F = A 

F = APLUS 1 

L 

L 

L 

H 

F = ATb 

F = A + B 

F = (A+ B) PLUS 1 

L 

L 

H 

L 

F = AB 

F = A + B 

F = (A + B) PLUS 1 

L 

L 

H 

H 

F = 0 

F = MINUS 1 (2'sCOMPL) 

F = ZERO 

L 

H 

L 

L 

F = ^ 

F = APLUS AB 

F = APLUS AB PLUS 1 

L 

H 

L 

H 

F = B 

F = (A + B) PLUS AB 

F= (A + B) PLUS ABPLUSr 

L 

H 

H 

L 

F ^ A © B 

F = A MINUS B MINUS 1 

F = AMINUSB 

L 

H 

H 

H 

F = AB 

F = AB MINUS 1 

F = AB 

H 

L 

L 

L 

F = A+ B 

F = APLUS AB 

F = APLUS ABPLUS! 

H 

L 

L 

H 

F = A © B 

F = A PLUS B 

F = APLUS BPLUS 1 

H 

L 

H 

L 

F = B 

F = (A + B) PLUSAB 

F = (A+ B) PLUS AB PLUS 1 

H 

L 

H 

H 

F = AB 

F = AB MINUS 1 

F = AB 

H 

H 

L 

L 

F = 1 

F = APLUS A ^ 

F = APLUS A PLUS! 

H 

H 

L 

H 

F= A+B 

F = (A+ B) PLUS A 

F = (A + B) PLUS A PLUS 1 

H 

H 

H 

L 

F = A+ B 

F = (A + B) PLUSA 

F = (A + B| PLUS A PLUS 1 

H 

H 

H 

H 

F = A 

F = A MINUS 1 

F = A 


I^Each bit is shifted to the next more significant position. 


2-190 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 












SI\I54AS181A, SN74AS181A 
ARITHMETIC LOGIC UI\IITS/FUNCTIOI\l GENERATORS 



ALS and AS Circuits 






SN54AS881A, SN74AS881A 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 



2-192 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


■■■kl 



SI\I54AS181A, SN54AS881A. SI\I74AS181A, SI\i74AS881A 
ARITHMETIC LOGIC UI\IITS/FUI\ICTION GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage (A = B output only) 7 V 

Operating free-air temperature range: SN54AS1 81 A, SN54AS881 A -55°Cto125°C 

SN74AS181A, SN74AS881A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS' 

SN74AS' 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


mm 

V|H High-level input voltage 

2 

2 

wsm 

V|L Low-level input voltage 

0.8 

0.8 

mm 

Vqh High-level output voltage 

A = B output only 

5.5 

5.5 

mm 

Iqh High-level output current 

All outputs except 

A = B and G 

-2 

-2 

mA 

G 

-3 

-3 

mA 

Iql Low-level output current 

All outputs 
except G 

20 

20 

mA 

G 

48 

48 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 
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SI\I54AS181A, SI\I54AS881A, SI\I74AS181A, SI\I74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS’ 

SN74AS' 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

I 

o 

> 

Any output 
except A = B 

Vcc = 4.5 V to 5.5 V, Iqh = mA 

Vcc-2 

Vcc-2 

V 

G 

Vcc = 4.5 V, IqI-I = -3 mA 

2.4 3.4 

2.4 3.4 

mm 

109 


Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


VOL 

Any output 
except G 

Vcc = 4.5 V, Iql = 20 mA 

0.3 0.5 

0.3 0.5 

V 

G 

Vcc = 4.5 V, Iql = 48 mA 

0.4 0.5 

0.4 0.5 

V 

1 

M input 

Vcc = 5.5 y, V| = 7 V 

0.1 

0.1 

mA 

Any A or B input 

0.3 

0.3 

Any S input 

0.4 

0.4 

Carry input 

0.6 

0.6 

l|H 

M input 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

Any A or B input 

60 

60 

Any S input 

80 

80 

Carry input 

120 

120 

l|L 

M input 

Vcc = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

Any A or B input 

-6 

-6 

Any S input 

-8 

-8 

Carry input 

- 12 

-12 

'o* 

All outputs except 

A = B and G 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -45 -112 

-30 -45 -112 

mA 

G 

- 165 

- 165 

Icc 

Vcc = 5.5 V 

'AS181A 

135 200 

135 200 

mA 

'AS881A 

135 210 

135 210 


^All typical values are at = 5 V, = 25°C, 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, IqS- 
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SI\i54AS181A, SI\I54AS881A, SI\I74AS181A. SI\I74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


switching characteristics (see Note 1) 






Vcc = 5 V. 











Cl= 15 pF, 

Vcc 

= 4.5 V to 5.5 V, 







Rl = 500 n 

Cl= 50 pF 115 pF for A = 

B). 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

(280QforA = B), 
Ta = 25°C 

Rl = 500 Q (280 Q for A = 
Ta = MIN to MAX 

BI, 

UNIT 





■AS181A 

SN54AS181A 

SN74AS181A 






’AS881A 

SN54AS881A 

SN74AS881A 






MIN TYPt MAX 

MIN TYP 

MAX 

MIN TYpt 

MAX 


*pd 


Cn + 4 


5 

2 7 

1 1 

2 

7 

9 

ns 

tpd 

Any 

A or B 

Cn + 4 

M = 0 V, SI =S2=0 V, 

SO = S3 =4.5 V (SUM mode) 

6 

2 8 

14 

2 

8 

12 

ns 

tpd 

Any 

A or B 

Cn + 4 

M = 0V, S0 = S3=0 V, 

SI =S2 =4.5 V (DIfF mode) 

7 

2 8 

20 

2 

8 

16 

ns 

tpd 

Cn 

Any F 

M = 0 V (SUM or DIFF mode) 

5 

3 6 

1 1 

3 

6 

9 

ns 

tpd 

Any 

A or B 

G 

M = 0 V, SI =S2=0 V, 

SO = S3 =4.5 V (SUM mode) 

4 

2 5 

9 

2 

5 

7 

ns 

tpd 

Any 

A or B 

G 

M = 0 V, S0 = S3=O V, 

SI =S2 =4.5 V (Di^ mode) 

5 

2 6 

12 

2 

6 

9 

ns 

^pd 

Any 

A or B 

F 

M = 0 V, SI =S2=0 V, 

SO = S3 = 4.5 V (SUM mode) 

5 

2 6 

1 1 

2 

6 

8 

ns 

*pd 

Any 

A or B 

P 

M = 0 V, S0=S3 = 0 V. 

SI =S2 = 4.5 V (DTFF mode) 

5 

2 6 

13 

2 

6 

10 

ns 

tpd 

Ai or 

Bi 

Fi 

M = 0 V, SI =S2=0 V. 

S0 = S3 =4.5 V (SDM mode) 

5 

2 5 

1 1 

2 

5 

8 

ns 

tpd 

Ai or 

Bi 

Fi 

M = 0 V, S0 = S1 =0 V, 

SI =S2=4.5 V (DiFFmode) 

5 

2 6 

12 

2 

6 

10 

ns 

tpd 

Ai or 

Bi 

Fi 

M=4.5 V (LOGIC mode) 

6 

2 6 

16 

2 

6 

1 1 

ns 

tpd 

Any A 

or B 

A = B 

M=0 V, S0 = S3=O V, 

SI =S2 =4.5 V (DIFF model 

12 

4 14 

26 

4 

14 

21 

ns 


additional 'AS881A switching characteristics involving status checks (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

Vcc = 5 V, 
Cl= 15 pF, 
Rl=500 Q, 

Ta = 25“C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

TA = MINtoMAX 

UNIT 

'AS881A 

SN54AS881A 

SN74AS881A 

MIN TYpt MAX 

MIN TYPt MAX 

MIN TYpt MAX 

tpd 

Any 

A or B 

P 

Cn = 4.5V, M = 4.5 V, 

S0 = S3=4.5 V, SI =S2=0 V, 
Equality (Ai = Bi or Ai^Bi) 

8 

2 10 19 

2 10 15 

ns 

tpd 

Any 

A or B 

Cn + 4 

Cn = 4.5 V, M = 4.5 V, 

S0 = S3 = 4.5 V, SI =S2=0 V, 
Equality (Ai = Bi or Ai^Bi) 

10 

2 12 24 

2 12 18 

ns 

tpd 

Any 

A or B 

P 

Cn = 4.5V.M=4.5V, 

S2 =4.5 V, S0 = S1 =S3 = 0 V, 

(Ai = Bi = FI or Ai or Bi = L) 

8 

2 10 19 

2 10 15 

ns 

tpd 

Any 

A or B 

Cn + 4 

Cn = 4.5 V, M = 4.5 V, 

S2 = 4.5 V, S0 = S1 =S3 = 0 V, 

(Ai = Bi = H or Ai or Bi = L) 

fi 

2 13 25 

2 13 19 

ns 


tpd = tPHL or tPLH 

'All typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS181A, SN54AS881A, SI\I74AS181 A, SN74AS881A 
ARITHMETIC LOGIC UI\IITS/FUI\ICTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


SUM MODE TEST TABLE 

FUNCTION INPUTS: S0-S3-4.5 V, SI -S2-M-0 V 



INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

‘PLH 

D 

D 

None 

Remaining 


Bi 

In-Phase 

tPHL 

A and B 


fpLH 

Bi 

Ai 

None 

Remaining 


B 

ln*Phase 

<PHL 

A and B 


'PLH 

Ai 

B 

None 

None 

Remaining 


In-Phase 

tPHL 

A and B, Cn 


tPLH 

B 

Ai 


None 

Remaining 


In-Phase 

tPHL 

A and B, Cn 


'PLH 

Ai 

None 

BB 

Remaining 

Remaining 


In-Phase 

tPHL 

■■ 

B 

A, Cn 


tPLH 

B 

None 

Ai 

Remaining 

Remaining 


In-Phase 

tPHL 

B 

A, Cn 


tPLH 

Cn 

None 

None 

All 

All 

Any F 

In-Phase 

*PHL 


A 

B 

or Cn + 4 

fPLH 

Ai - 

None 

B 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

tPHL 

B 

A, Cn 

tPLH 

B 

None 

Ai 

Remaining 

Remaining 


Out-of-Phase 

'PHL 

B 

A, Cn 



DIFF MODE TEST TABLE 

FUNCTION INPUTS: SI -S2-4.5 V, S0-.S3-M-0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

None 

B 

Remaining 

Remaining 


In-Phase 

'PHL 

A 

B, Cn 


tPLH 

Bi 

Ai 

None 

Remaining 

. Remaining 

Fi 

Out-of-Phase 

'PHL 

A 

B, Cp 

tPLH 

Ai 

None 

B 

None 

Remaining 


In-Phase 

tPHL 

A and B, Cn 


tPLH 

B 

Ai 


None 

Remaining 


Out-of-Phase 

tPHL 

A and B, Cn 


'PLH 

B 

B 

None 

None 

Remaining 


In-Phase 

'PHL 

A and B, Cp 


'PLH 

Bi 

None 

Ai 

None 

Remaining 


Out-of-Phase 

'PHL 

A and B, Cp 


'PLH 

Ai 

None 

Bi 

Remaining 

remaining 

m 

In-Phase 

'PHL 

A 

B. Cp 

'PLH 

B 

Ai 

None 

Remaining 

Remaining 

A = B 

Out-of-Phase 

'PHL 

A 

B, Cp 

'PLH 


None 

None 

All 

None 


In-Phase 

'PHL 


A and B 


'PLH 

Ai 

Bi 

None 

None 

Remaining 

Cn-rA 

Out-of-Phase 

'PHL 

A, B, Cp 

'PLH - 

B 

None 

Ai 

None 

Remaining 

f-n -r4 

In-Phase 

tPHL 

A, B. Cp 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


2-196 


Texas 

Instruments 


POST OFFICE BOX 655012 * DALLAS. TEXAS 75265 


























































































































































PRODUCT 

PREVIEW 


SI\I54AS181B, SI\I74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


Package Options Include Compact 300-mil 
or Standard 600-mil DIPs and Both Plastic 
and Ceramic Chip Carriers 


AND, NAND, OR, NOR 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol^ 


(0...15) CP 
(0. .. 15) CG 

6(P=Q)^ 

(16) „ 


D2661, DECEMBER 1985-REVISED MAY 1986 


SN54AS181B . . . JT OR JW PACKAGE 
SN74AS181B ... N OR NT PACKAGE 
(TOP VIEW) 


• 

Full Look-Ahead for High-Speed Operations 

BO C 

7T 

J 24 


on Long Words 

AO L 

2 

23 



S3 C 

3 

22 

• 

Arithmetic Operating Modes: 

S2 C 

4 

21 


Addition 

SlC 

5 

20 


Subtraction 

soC 

6 

19 


Shift Operand A One Position 


7 

18 


Magnitude Comparison 

M E 

8 

17 


Plus Twelve Other Arithmetic Operations 

FOC 

9 

16 

• 

Logic Function Modes 

fiE 

10 

15 


Exclusive-OR 

F2E 

11 

14 


Comparator 

GND EJ 

12 

13 


SN54AS181B . . . FK PACKAGE 
SN74AS181B . . . FN PACKAGE 
(TOP VIEW) 


CO o o o o T- 

CO |< 103 2 > |< 103 



^ 4 3 2 

J LJLJ LJ 

28 27 26 


S2 

]5 

25 C 

A2 

SI 

]6 

24 [ 

B2 

SO 

]7 

23 [ 

A3 

NC 

]8 

22 [ 

NC 

Cn 

]9 

21 C 

B3 

M 

]10 

20 [ 

G 

FO 

]11 

19[ 

Cn - 1 - 4 


12 13 14 15 16 17 18 

I r-l 1-1 f-| f-1 f-ll-l f-| 

<N Q CJ CO m IQ. 
ILL lUL 2 Z ILL II 
C3 < 

NC — No internal connection 


^Tliis symbol is in accordance witti ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for J, JT, N, and NT paclcages. 

TYPICAL ADDITION TIMES (Cl “ 15 pF. Rl - 280 12, Ja - 25 "O 


NUMBER 

ADDITION TIMES { 

PACKAGE COUNT | 

CARRY METHOD 

OF 

USING 'AS181B 

USING 'AS881B 

USING 'S181 

ARITHMETIC 

LOOK-AHEAD 

BETWEEN 

BITS 

AND'AS882 

AND 'AS882 

AND 'S182 

LOGIC UNITS 

CARRY GENERATORS 

ALUs 

1 to 4 

5 ns 

5 ns 

11 ns 

1 


NONE 

5 to 8 

10 ns 

10 ns 

18 ns 

2 


RIPPLE 

9 to 1 6 

14 ns 

14 ns 

19 ns 

3 or 4 

1 

FULL LOOK-AHEAD 

1 7 to 64 

1 9 ns 

19 ns 

28 ns 

5 to 16 

2 to 5 

FULL LOOK-AHEAD 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SI\I54AS181B, SN74AS181B 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


description 



The 'AS181B arithmetic logic units (ALU)/function generators have a complexity of 75 equivalent gates 
on a monolithic chip. These circuits perform 1 6 binary arithmetic operations on two 4-bit words as shown 
in Tables 1 and 2. These operations are selected by the four function-select lines, (SO, SI, S2, S3) and 
include addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries must be enabled by applying a low-level voltage to the mode control input (M). A full 
carry look-ahead scheme is mac^ avaijable in these devices for fast, simultaneous carry generation by 
means of two cascade-outputs, G and P, for the four bits in the package. When used in conjunction with 
the SN54AS882 or SN74AS882 full carry look-ahead circuits, high-speed arithmetic operations can be 
performed. The typical addition times shown previously illustrate the little additional time required for addition 
of longer words when full carry look-ahead is employed. The method of cascading 'AS882 circuits with 
these ALUs to provide multilevel full carry look-ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input {Cp) and a ripple-carry output (Cp -i- 4 ) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word 
lengths can be performed without external circuitry. 


The 'AS181B will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: , 


PIN NUMBER 

2 

1 

23 

22 

21 

20 

19 

18 

9 

10 

11 

13 

7 

16 

15 

17 

Active-low data (Table 1) 

AO 

BO 

A1 

B1 

A2 

§2 

A3 

B3 

FO 

FI 

F2 

F3 


Cn -1-4 

P 

G 

Active-high data (Table 2) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 


Cn -1-4 

x 

Y 


Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend 
is generated internally. The resultant output is A— B— 1 , which requires an end-around or forced carry to 
provide A— B. 

The 'AS 1 8 1 B can also be utilized as a comparator. The A = B output is internally decoded from the function 
outputs (FO, FI, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, 
it will assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with Cp = H 
when performing this comparison. The A = B output is open-collector so that it can be wire-AND connected 
to give a comparison for more than four bits. The carry output (Cn + 4 ) can also be used to supply relative 
magnitude information. Again, the ALU must be placed in the subtract mode by placing the function select 
input S3, S2, SI, SO at L, H, H, L, respectively. 


INPUT Cn 

OUTPUT Cn-(-4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

H 

H 

AaB 

A<B 

H 

L 

A<B 

A>B 

L 

H 

A>B 

A<B 

L 

L 

m 

VI 

< 

A>:B 


These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
operations, but also to provide 1 6 possible functions of two Boolean variables without the use of external 
circuitry. These logic functions are selected by use of the four function-select inputs (SO, SI, S2, S3) 
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are 
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions. 
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SI\I54AS181B, SI\I74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


signal designations 

In both Figures 1 and 2, the polarity indicators ( ) indicate that the associated input or output is active- 
low with respect to the function shown inside the symbol and the symbols are the same in both figures. 
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data, 
and are for use with the logic functions and arithmetic operations shown in Table 1 . The signal designations 
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active- 
high data given in Table 2. The 'AS181B together with 'AS882 and 'SI 82 can be used with the signal 
designation of either Figure 1 or Figure 2. 


■AS181B ’AS181B 



FIGURE 1 FIGURE 2 

(USE WITH TABLE I) (USE WITH TABLE II) 
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SN54AS181B, SN74AS181B 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 
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SI\I54AS181B, SI\I74AS181B 
ARITHMETIC LOGIC UI\IITS/FUI\iCTIOI\l GENERATORS 


logic diagram (positive logic) 



Pin numbers shown are for J, JT, N, and NT packages. 
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SI\I54AS181B. SI\I74AS181B 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage (A = B output only) . . ■ 7 V 

Operating free-air temperature range: SN54AS181B -55°Cto125°C 

SN74AS181B 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS181B 

SN74AS181B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

v 

Vp-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

A = B output only 

5.5 

5.5 

V 

Iqh High-level output current 

All outputs except 

A = B and G 

-2 

-2 

rnA 

G 

-3 

-3 


Iql Low-level output current 

All outputs 

except G 

20 

20 

mA 

G 

48 

48 


Ta operating free-air temperature 

-55 125 

0 70 

°c 
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SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS181B 

SN74AS181B 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

VqH 

Any output 
except A = B 

VCC = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc-2 

V 

G 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.4 

2.4 3.4 

V 

IBBl 

A = B 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Any output 
except G 

Vcc = 4.5 V, Iql = 20 mA 

0.3 0.5 

• 0.3 0.5 

V 

G 

Vcc 4.5 V, Iql = 48 mA 

0.4 0.5 

0.4 0.5 

V 

1 

M input 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

Any A or B input 

0.3 

0.3 

Any S input 

0.4 

0.4 

Carry input 

0.6 

0.6 

l|H 

M input 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

rrA 

Any A or B input 

60 

60 

Any S input 

80 

80 

Carry input 

120 

120 

l|L 

IVI input 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

Any A or B input 

-1.5 

- 1.5 

Any S input 

-2 

-2 

Carry input 

-3 

-3 

'o* 

All outputs except 

A = B and G 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -45 -112 

-30 -45 -112 

mA 

G 

-30 -125 

-30 -125 

'cc 

Vcc = 5.5 V 

74 117 

74 117 

mA 


^All typical values are at Vqq = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
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SN54AS181B, SN74AS181B 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


TEST CONDITIONS 


Vcc - 4.5 V to 5.5 V, 
Cl - 50 pF, 

Rl ” 500 Sf, 

Ta - MIN to MAX 


UNIT 




SN54AS181B 

SN74AS181B 







MIN 

MAX 

MIN 

MAX 


tPLH 


Cn + 4 



3 

9 

3 

8.5 

ns 

tPHL 




2 

7 

2 

6.5 

tPLH 

Any 

Cn + 4 

M 

= 0 V, SI = S2 = 0 V, 

3.5 

13 

5 

12 

ns 

fPHL 

A or B 

SO 

= S3 = 4.5 V (SUM mode) 

3.5 

12.5 

5 

12 

tPLH 

Any 


M 

= 0 V, SO = S3 = 0 V, 

5 

14.5 

5 

13 

ns 

tPHL 

A or B 

^rn-4 

SI 

= S2 = 4.5 V (DIFF mode) 

5 

13.5 

5 

12.5 

tPLH 


Any F 

M 

= 0 V (SUM or DIFF mode) 

3 

10.5 

3 

9 

ns 

tPHL 


3 

8 

3 


tPLH 

Any 


M 

= 0 V, SI = S2 = 0 V, 

3 

8.5 

3 

8 

ns 

tPHL 

A or B 


SO 

= S3 = 4.5 V (SUM mode) 

2 

7 

2 

6 

tPLH 

Any 




3 

10.5 

3 

9.5 

ns 

tPHL 

A or B 


m 


2 

9 

2 

7 

tPLH 

Any 


M 

= 0 V, SI = S2 = 0 V, 

3 

8.5 

3 



tPHL 

A or B 


SO 

= S3 = 4.5 V (SUM mode) 

2 


2 

6 


tPLH 

Any 


M 

= 0 V, SO = S3 = 0 V, 

3 

10.5 

, 3 

9 

ns 

tPHL 

A or B 


SI 

= S2 = 4.5 V (DIFF mode) 

3 

8.5 

3 

8 

tPLH 


Fi 

M 

= 0 V, SI = S2 = 0 V, 

3 

11 

3 

9.5 

ns 

tPHL 

■i 

SO 

= S3 = 4.5 V (SUM mode) 

3 

9 

3 


tpLH 

Ai or 

Fi 

M 

= 0 V, SO = S3 = 0 V, 

3 

12 

3 

10.5 

ns 

tPHL 

Bl 

SI 

= S2 = 4.5 V (DIFF mode) 

3 

1 1 

3 

9.5 

tPLH 

Any 

Any F 

M 

= 0 V, SI = S2 = 0 V, 

3 

13.5 

3 

12 

ns 

tPHL 

A or B 

SO 

= S3 = 4.5 V (SUM mode) 

3 

13 

3 

11.5 

tPLH 

Any 

Any F 

M 

= 0 V, SO = S3 = 0 V, 

3 

16 

3 

14.5 


tPHL 

A or B 

SI 

= S2 = 4.5 V (DIFF mode) 

3 

13 

3 

12.5 


tPLH 

Ai or Bi 

Fi 

M 

= 4.5 V (LOGIC mode) 

3 

12.5 

3 

1 1 


tPHL 

3 

10 

3 

9.5 


tPLH 

Any 

A = B 

M 

= 0 V, SO = S3 = 0 V, 

4 

19 

4 

17 

ns 

tPHL 

A or B 

SI 

= S2 = 4.5 V (DIFF mode) 

5 

18.5 

5 

15 


NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 
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SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


SUM MODE TEST TABLE 

FUNCTION INPUTS: S0-S3-4.5 V, SI -S2- M -0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

TEST 

tPLH 

Ai 

Bi 

None 

Remaining 


Fi 

In-Phase 

tPHL 

A and B 


tPLH 

Bi 

Ai 

None 

Remaining 


Fi 

In-Phase 

'PHL 

A and B 


*PLH 

Ai 

Bi 

None 

None 

Remaining 

P 

In-Phase 

fPHL 

A and B, Cp, 


fPLH 

Bi 

Ai 

None 

None 

Remaining 


In-Phase 

tPHL 

A and B, Cn 


tPLH 

Ai 

None 

Bi 

Remaining 

Remaining 

G 

In-Phase 

<PHL 

B 

A, Cn 


tPLH 

Bi 

None 

Ai 

Remaining 

Remaining 

G 

In-Phase 

tPHL 

B 

A, Cn 


^PLH 


None 

None 

All 

All 

Any F 

In-Phase 

fPHL ' 


A 

B 

01' Cn + 4 

IPLH 

Ai 

None 

Bi 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

tPHL 

B 

A, Cn 

tPLH 

Bi 

None 

Ai 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

IPHL 

B 

A, Cn 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SI\I54AS181B, SI\I74AS181B 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 


DIFF MODE TEST TABLE 

FUNCTION INPUTS: S1-S2-4.5 V, S0-S3-M-0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

'PLH 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B, Cn 

Fi 

In-Phase 

tpHL 

'PLH 

Bi 

Ai 

None 

Remaining 

A 

Remaining 

B, Cn 

Fi 

Out-of-Phase 

'PHL 

fPLH 

Ai 

None 

Bi 

None 

Remaining 

A and B, Cn 

P 

In-Phase 

fPHL 

tPLH 

Bi 

Ai 

None 

None 

Remaining 

A and B, Cn 

P 

Out-of-Phase 

tPHL 

tPLH 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cn 

G 

In-Phase 

tpHL 

tPLH 

Bi 

None 

Ai 

None 

Remaining 

A and Cn 

G 

Out-of-Phase 

tPHL 

tPLH 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B. Cn 

A = B 

In-Phase 

fPHL 

tPLH 

Bi 

Ai 

None 

Remaining 

A 

Remaining 

B, Cn 

CQ 

II 

< 

Out-of-Phase 

tPHL 

tPLH 

Cn 

None 

None 

All 

A and B 

None 

Cn -1-4 
or any F 

In-Phase 

tPHL 

tPLH 

Ai 

Bi 

None 

None 

Remaining 

A, B, Cn 

Cn -F 4 

Out-of-Phase 

tPHL 

tPLH 

Bi 

None 

Ai 

None 

Remaining 

A, B, Cn 

Cn -f4 

In-Phase 

tPHL 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS181B, SI\I74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: SI - S2-M-4.5 V, S0-S3-0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

B'i 

None 

None 

Remaining 

A and B, Cp 

Fi 

Out-of-Phase 

tPHL 

tPLH 

Bi 

Ai 

None 

None 

Remaining 

A and B, Cf, 

Fi 

Out-of-Phase 

tPHL 


INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
FUNCTION INPUTS: S0 = S3 = M = 4.5 V, SI =S2 = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1 ) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

Bi 

None 

Remaining 

None 


Out-of-Phase 

fPHL 

A and B, Cp, 


tPLH 

Bi 

Ai 

None 

Remaining 

None 

P 

Out-of-Phase 

tPHL 

A and B, Cn 


tPLH 

Ai ' 

None 

Bi 

Remaining 

None 

P 

In-Phase 

fPHL 

A and B, Cn 


‘PLH 

Bi 

None 

Ai 

Remaining 

None 

P 

In-Phase 

tPHL 

A and B, Cp 

tPLH 


Bi 

None 

Remaining 

None 

Cn-F4 

In-Phase 

fPHL 


A and B, Cp 

fPLH 

Bi 

Ai 

None 

Remaining 

None 

Cn-t-4 

In-Phase 

tPHL 

A and B, Cp 

tPLH 

Ai 

None 

■ Bi 

Remaining 

None 

Cn-(-4 

Out-of-Phase 

fPHL 

A and B, On 

tPLH 

Bi 

None 

Ai 

Remaining 

None 

Cn-l-4 

Out-of-Phase 

fPHL 

A and B, Cn 



INPUT PAIRS HIGH/NOT HIGH TEST TABLE 





FUNCTION INPUTS: S2-M-4.5 V, S0-S1 

-S3- 0 V 




INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5V 

APPLY 

GND 

fPLH 

Ai 

Bi 

None 

Remaining 

Remaining 

p 

In-Phase 

tPHL 

A, Cn 

B 


tPLH 

Bi 

Ai 

None 

Remaining 

Remaining 

P 

In-Phase 

tPHL 

B, Cn. 

A 


tPLH 

Ai 

Bi 

None 

Remaining 

Remaining 

Cn-(-4 

Out-of-Phase 

fPHL 

A, Cn 

B 

tPLH 

Bi 

Ai 

None 

Remaining 

Remaining 

Cn-l-4 

Out-of-Phase 

tPHL 

B, Cn 

A 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 





























ALS and AS Circuits 


2-208 


PRODUCT 

PREVIEW 


SI\I54AS182. SN74AS182 
LOOK AHEAD CARRY GENERATOR 


D2661, DECEMBER 1983-REVISED MAY 1986 


• High-Speed Replacement for the 'SI 82 

• Offers Carry Functions in a Compatible 
Form for Direct Connections to the ALU 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


PIN DESIGNATIONS 



DESIGNATIONS^ 


GO, G1, G2, G3 

GO, G1, G2, G3 

Carry Geperate Ipputs 

PO, PI, P2, P3 

PO, PI, P2, P3 

Carry Propagate Ipputs 

Cp 

Cp 

Carry Ipput 

-EX' Cp -i-y< 
Cp + z 

Cp-I-X' Cp+y, 
Cp + z 

Carry Outputs 

G 

Y 

Carry Geperate Output 

P 

X 

Carry Propagate Output 

Vcc 

Supply Voltage 

GND 

GrouPd 


^ Interpretations are illustrated In connection with the Function 
Tables for the 'AS181B and 'AS881A. 


SN54AS182 . . . J PACKAGE 
SN74AS182 . . . D OR N PACKAGE 
(TOP VIEW) 


GiL 

7T 

Jl6 

I] Vcc 

PIC 

2 

15 

2 P2 

GOC 

3 

14 

IlG2 

poC 

4 

13 

D Gp 

G3C 

5 

12 

I] Gp + X 

P3C 

6 

11 

]] Gp + y 

PC 

7 

10 

:g 

gndC 

8 

9 

D Gp -E z 


SN54AS182 . . . FK PACKAGE 
(TOP VIEW) 

O 



NC — No internal connection 



description 

The 'AS182 look-ahead carry generators are 
capable of anticipating a carry across four binary 
adders or group of adders. They are cascadable 
to perform full look-ahead across n-bit adders. 

This generator, when used in conjunction with the 'AS 1 8 1 B or ' AS88 1 A Arithmetic Logic Unit ALU, provides 
high-speed carry look-ahead capability for any word length. The 'AS 182 generates the look-ahead 
(anticipated carry) across a group of four ALUs. In addition, other carry look-ahead circuits may be employed 
to anticipate carry-across sections of four look-ahead packages up to n-bits. The method of cascading 
'AS182 circuits to perform multilevel look-ahead is illustrated under the typical application data. 

The carry functions (inputs, outputs, generate, and propagate) of the look-ahead generators are implemented 
in the compatible forms for direct connections to the ALU. Reinterpretations of carry functions as explained 
on the 'AS181B and 'AS881A data sheet are also applicable to and compatible with the look-ahead 
generator. Logic equations for the 'AS182 are; 


Cn+x=G0 + P0Cn Cp+x = YO (XO + Cn) 

Cn+y = G1+P1 GO-FPI POCn Cn+v = Y1 [XI -r YO (XO + Cn)] 

Cn+z = G2 + P2 Gl-E P2 PI GO + P2 PI PO Cn or Cp-rz = Y2 { X2 -i- Y1 [XI + YO (XO -r Cp)]) 

G = G3 -E P3 G2 -F P3 P2 G1 + P3 P2 PI GO Y = Y3 (X3 -e Y2) (X3 + X2 + Y1 ) (X3 -e X2 -e XI -e YO) 

P= P3 P2 PI PO X = X3 + X2 + XI + XO 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SI\I54AS182, SN74AS182 
LOOK-AHEAD CARRY GENERATOR 


FUNCTION TABLE FOR G OUTPUT 


FUNCTION TABLE 



FUNCTION TABLE Cp + y OUTPUT 


FUNCTION TABLE FOR Cn + z OUTPUT 


G1 GO PI 


PO 


'ti 


L X X 

X L L 

XXL 


X X 

X X 

L H 


All other 
combinations 


■^n + y 


1 INPUTS 1 

OUTPUT 

Cn - 1 - z 

G2 

G1 

GO 

P2 

PI 

PO 


L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

L 

X 

X 

X 

H 

X 

X 

L 

L 

L 

X 

X 

H 

X 

X 

X 

L 

L 

L 

H 

H 



All other combinations 


L 


H = high-level, L = low level, X = irrelevant. 

Any inputs not shown in a given table are Irrelevant with respect 
to that output. 


logic diagram (positive logic) 


logic symbols'!' 




OR 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers are for D, J, and N packages. 
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SI\I54AS182, SN74AS182 
LOOK-AHEAD CARRY GENERATOR 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS182 -55°C to 125°C 

SN74AS182 0°C to 70°C 

Storage temperature range -65°C to 150°C 



recommended operating conditions 


^CC Supply voltage 


V|H High-level input voltage 


V|L Low-level input voltage 


'OH High-level output current 


IqL Low-level output current 


Operating free-air temperature 


SN54AS182 

SN74AS182 

MIN NOM MAX 

MIN NOM MAX 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 


l| = -18 mA 


•oh = -2 mA 


Iql ~ 20 mA 



SN54AS182 

SN74AS182 

MIN TYP^ MAX 

MIN TYP^ MAX 

-1.2 

- 1.2 

Vcc-2 

Vcc -2 

0.3 0.5 

0.3 0.5 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.4 

0.7 

0.7 

0.8 

0.8 

0.02 

0.02 

0.04 

0.04 

0.06 

0.06 

0.08 

0.08 

0.14 

0.14 

0.16 

0.16 

-0.5 

-0.5 




- 1.5 

-1.5 

-2 

-2 

-3.5 

-3.5 



-30 -112 

-30 -112 

17 

17 

23 

23 


'All typical values are at Vqq = 5 V, = 25 ®C. 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Ins- 
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SN54AS182. SN74AS182 
LOOK-AHEAD CARRY GENERATOR 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54AS182 

SN74AS182 

MIN TYP^ MAX 

MIN TYP^ MAX 

tPLH 

Cn 

^n + x> ^n + y 

Cn +z 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

Any P or G 

^n + X' *-0 + y 
^n + z 

5 

5 

ns 

fPHL 

5 

5 

tPLH 

Any P or G 

G 

6 

6 

ns 

tPHL 

5 

5 

tPLH 

Any P 

P 

5 

5 

ns 

fPHL 

5 

5 


^All typical values are at Vqc = 5 V, = 25 °C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TYPICAL APPLICATION DATA 


'AS181B, 'AS881A 



NOTE: Remaining inputs and outputs of 'AS181B or 'AS881A are not shown. 

FIGURE 1. THE 'AS182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT 
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SI\I54ALS190, SI\l54ALSigi, SI\I74ALS190, SN74ALS191 
SYNCHRONOUS 4-BiT UP/DOWN DECADE AND BINARY COUNTERS 

D2661, DECEMBER 1982-REVISED MAY 1986 


SN54ALS190, SIM54ALS191 . . . J PACKAGE 

• Single Down/Up Count Control Line SN74ALS190, SN74ALS191 . . . D OR IM package 

• Look-Ahead Circuitry Enhances Speed of Cascaded 
Counters 

• Fully Synchronous in Count Modes 

• Asynchronously Presettable with Load Control 

• Package Options Include Plastic "SmalL Outline" 

Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
descriptions 

The 'ALS190 and 'ALS191 are synchronous, reversible 
up/down counters. The 'ALS190 is a 4-bit decade counter and 
the 'ALS191 is a 4-bit binary counter. Synchronous counting 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to-high- 
level transition of the clock input if the enable input (CTEN) is 
low. A high at CTEN inhibits counting. The direction of the count 
is determined by the level of the down/up (D/U) input. When D/U 
is low, the counter counts up and when D/U is high, it counts 
down. 

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) that will modify 
the operating mode have no effect on the contents of the counter until clocking occurs. The function of the counter will 
be dictated solely by the condition meeting the stable setup and hold times. 

These counters are fully programmable; that is, the outputs may each be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. The output will change to agree with the data inputs 
independently of the level of the clock input. This feature allows the counters to be used as modulo-N dividers by 
simply modifying the count length with the preset inputs. 

The CLK, D/0, and LOAD inputs are buffered to lower the drive requirement, whicfi significantly reduces the loading 
on, or current required by, clock drivers, etc., for long parallel words. 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the 
clock while the count is zero (all outputs low) counting down or maximum (9 or 1 5) counting up. The ripple clock 
output produces a low-level output pulse under those same conditions but only while the clock input is low. The 
counters can be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter if 
parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/minimum count output can be 
used to accomplish look-ahead for high-speed operation. 

The SN54ALS190 and SN54ALS191 are characterized for operation over the full military temperature range of 
- 55 °C to 1 25 °C. The SN74ALS1 90 and SN74ALS1 9 1 are characterized for operation from 0 °C to 70 °C. 
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SN54ALS190, SN54ALS191 . 

(TOP VIEW) 


. FK PACKAGE 



QAp4 
CTEN P 5 
NC 
D/U 


QCpS 



]6 


9 10 11 12 13 
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CLK 


17 pRCO 


16[ 

15[ 

14[ 


NC 

MAX/MIN 

LOAD 


NC — no internal connection. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Circuits 


TYPES SN54ALSigO, SN74ALS190 
SYNCHRONOUS 4-BIT UP/OOWN DECIDE COUNTERS 


'ALS190 logic symbol^ 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SI\l54ALSigi, Sni74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 


'ALS191 logic symbol^ 



'ALS191 logic diagram (positive iogic) 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

Texas 

Instruments 

POST OFFICE BOX 65S012 • DALLAS, TEXAS 75265 


ALS and AS Circuits 






ALS and AS Circuits 


SI\i54ALSigO. SI\l74ALSigO 

SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 


typical load, count, and inhibit sequences 


'ALS190 


Illustrated below is the following sequence; 

1 . Load (preset) to BCD seven. 

2. Count up to eight, nine (maximum), zero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), nine, eight, and seven. 



LOAD 


2-216 


Texas ^5^ 
Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALSigi, SI\I74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 


typical load, count, and inhibit sequences 

'ALS191 

Illustrated below is the following sequence: 

1 . Load (preset) to binary thirteen. 

2. Count up to fourteen, fifteen (maximum), zero, one, and two. 

3. Inhibit. 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 



LOAD 
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SN54ALSigO, SI\l54ALSigi, SI\l74ALSigQ, SN74ALSigi 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1 90, SN54ALS1 91 -55°Cto125°C 

SN74ALS190,SN74ALS191 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS190 

SN54ALS191 

SN74ALS190 

SN74ALS191 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

. 2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

j^EQII 

fciock Clock frequency 

'ALS190 

0 20 

0 25 

MHz 

'ALS191 

0 20 

0 30 

Pulse duration 

CLK high or low 

'ALS190 

25 

20 

ns 

'ALS191 

20 

16.5 

LOAD low 

25 

20 

tsu Setup time 

Data before LOAD! 

25 

20 

ns 


45 

20 

D/U before CLKt 

45 

20 

LOAD inactive before CLKt 

20 

20 

th Hold time 

Data after LOAD I 

5 

5 

ns 

CTEN after CLKt 

0 

0 

D/U after CLKt 

0 

0 

Ta operating free-air temperature 

-55 125 

0 70 

°c 


electricai characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS190 

SN54ALS191 

SN74ALS190 

SN74ALS191 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc-2 

V 

VoL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V lOL = 8 mA 


0.35 0.5 

l| 

Vcc = 5:5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

HQI 


CTEN or CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

lO* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


Icc 

Vcc = 5.5 V, All inputs at 0 V 

12 22 

CN 

CM 



'^All typical values are at = 5 V, = 25 "C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 
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SI\l54ALSigO, SI\I54ALS191, SI\I74ALS190, SN74ALS191 
SYNCHRONOUS 4-BiT UP/DOWN DECADE AND BINARY COUNTERS 


switching characteristics (see Note 1) 






Vqc = 4.5 V to 5.5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Rl = 500 Q, 

Ta = MIN to MAX 


UNIT 


SN54ALS190 

SN74ALS190 





SN54ALS191 

SN74ALS191 





MIN 

MAX 

MIN 

MAX 


^max 

'ALS190 


20 

25 

MHz 

'ALS191 


20 

30 

'PLH 

LO^ 

Any Q 

7 

37 

8 

30 


'PHL 

8 

34 

8 

30 


*PLH 

A, B, C, D 

Any Q 

4 

25 

4 

21 

ns 

'PHL 

4 

25 

4 

21 

^PLH 

CLK 

RCO 

5 

24 

5 

20 


'PHL 

5 

25 

5 

20 


^PLH 

CLK 

Any Q 

3 

26 

3 

18 


tPHL 

3 

22 

3 

18 


^PLH 

CLK 

MAX/MIN 

8 

37 

8 

31 

ns 

tpHL 

8 

34 

8 

31 

<PLH 

D/U 


12 

45 

15 

37 


IPHL 

10 

36 

10 

28 


^PLH 

D/U 

MAX/MIN 

8 

35 

8 

25 

ns 

'PHL 

8 

30 

8 

25 

'PLH 

' CTEN 

RCO 



4 

21 

4 

18 


tPHL 

4 

23 

4 

18 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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Si\l54ALS1S2, SI\l54ALSig3, SI\I74ALS192, SI\l74ALSig3 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

D2661, DECEMBER 1982-REVISED MAY 1986 


■ • Look-Ahead Circuitry Enhances Cascaded Counters 
I • Fully Synchronous in Count Modes 

I * Parallel Asynchronous Load for Modulo-N Count 
I Lengths 

• Asynchronous Clear 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 


SN54ALS192, SN54AS193 . . . J PACKAGE 
SIM74ALS192, SN74ALS193 . . . D OR N PACKAGE 
(TOP VIEW) 



The 'ALS192 and 'ALS193 are synchronous, reversible 
up/down counters. The 'ALS1 92 is a 4-bit decade counter and 
the 'ALS1 93 is a 4-bit binary counter. Synchronous operation is 
provided by having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated with 
asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to-high- 
level transition of either count (clock) input (Up or Down). The 
direction of counting is determined by which count input is 
pulsed while the other count input is high. 

All four counters are fully programmable; that is, each output 
may be preset to either level by placing a low on the load input 
and entering the desired data at the data inputs. The output will 
change to agree with the data inputs independently of the count 
pulses. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset 
inputs. 


Siy54ALS192, SI\I54ALS193 . . . FK PACKAGE 
(TOP VIEW) 


U 




CO 


t) 

CJ 






a 
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> 

< 




f 

3 

2 

1 

nr 

20 

n 

19 



Qa 

]4 






18 [ 

CLR 

DOWN 

]5 






17[ 

BO 

NC 

]6 






16[ 

NC 

UP 








CO 

Qc 

38 






14C 

LOAD 



9 

10 

jrzj 

11 

12 

13 

cn 




Q Q U D U 

O z z 
o 


NC — no internal connection. 



A clear input has been provided that forces all outputs to the low level when a high level is applied. The clear function is 
independent of the count and the load inputs. The clock, count, and load inputs are buffered to lower the drive 
requirements. This significantly reduces the loading on clock drivers, etc., for long parallel words. 

These counters were designed to be cascaded without the need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all outputs low) and the count-down input is low. Similarly, the carry 
output (CO) produces a low-level pulse while the count is maximum (9 or 1 5) and the count-up input is low. The 
counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up inputs, 
respectively, of the succeeding counter. 

The SN54ALS192 and SN54ALS193 are characterized for operation over the full military temperature range of 
- 55 °C to 125 °C. The SN74ALS1 92 and SN74ALS1 93 are characterized for operation from 0 °C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS192, SI\I74ALS192 

SYNCHRONOUS 4-BIT UP/OOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 


'ALS192 logic symbol^^ 


UP- 

DOWN- 

loKd~ 

A- 

B- 


(14) 

CTRDIV10 

CT=0 

>2+ _ 

(12) 

(51 

!_ 

(4) 

G1 

>1- _ 

^(13) 

L 

G2 

C3 

n r 

(3) 

(15) 

3D 111 

(1) 

121 

(2) 

(10) 

141 

(6) 

(9) 

131 

(7) 



'ALS192 logic diagram (positive logic) 



Qa 


Qb 


Qc 


• Qd 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SI\I54ALS193, SI\I74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


'ALS193 logic symbol^ 



'ALS193 logic diagrams (positive logic) 



2 


TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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ALS and AS Circuits 


SN54ALS192, SN74ALSig2 

SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 


typical clear, load, and count sequence 


'ALS 192 


Illustrated below is the following sequence: 

1 . Clear outputs to zero. 

2. Load (preset) to BCD seven. 

3. Count up to eight, nine, carry, zero, one, and two. 

4. Count down to one, zero, borrow, nine, eight, and seven. 



CLR 

LO^ 


n 

I I 

n — u 


DATA 


D 

UP 

DOWN 


OUTPUTS S 


CO 



in 

I 

in 

I 

in 

I 

in 


Diii_rLri_rLnj 

I I I 



LTurjunn 


1 


I 


I 

T 

I 




NOTES: A. Clear overrides load, data, and count Inputs. 

B. When counting up, count-down input must be high; when counting down, count*up input must be high. 
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SN54ALS193 SI\I74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


typical clear, load, and count sequences 

'ALS193 

• Illustrated below is the following sequence; 

1. Clear outputs to zero. 

2. Load (preset) to binary thirteen. 

3. Count up to fourteen, fifteen, carry, zero, one, and two. 

4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 



NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 
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SN54ALSig2, SN54ALSig3, SI\l74ALSig2, SI\l74ALSig3 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7V 

Operating free-air temperature range: SN54ALS1 92, SN54ALS1 93 -55°Cto125°C 

SN74ALS1 92, SN74ALS1 93 0 °C to 70 °C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS192 

SN54ALS193 

SN74ALS192 

SN74ALS193 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

'^IH High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.7 

0.8 

IHI 

IqH High-level output current 

-0.4 

-0.4 

I^DS3I 

Iql Low-level output current 

4 

8 

mA 

fciock Clock frequency 

'ALS 192 

0 20 

0 25 

MHz 

'ALS193 

0 20 

0 30 

ty^, Pulse duration 

CLR high 

10 

10 

ns 

LOAD low 

25 

20 

UP or DOWN high or low 

'ALS192 

25 

20 

ns 

'ALS193 

30 

16.5 

tsu Setup time 

Data before LOAD! 

25 

20 


CLR inactive before UPt or DOWN! 

20 

20 

ns 

LOAD inactive before UPl or DOWNI 

20 

20 

th Hold time 

Data after LOAD! 

5 

5 

ns 

UP high after DOWNI 

0 

0 

DOWN high after UPt 

0 

0 

T/y Operating free-air temperature 

-55 125 

0 70 

°c 


eiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS192 

SN54ALS193 

SN74ALS192 

SN74ALS193 

UNIT 

MIN TYP1^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = —18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql — 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vj = 2.7 V 

20 

20 

pA 

l|L 

UP, DOWN 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

'o* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

CM 

CM 

CM 

12 22 

mA 


^All typical values are at Vcc = ^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1 : Iqq is measured with the clear and load inputs grounded, and all other inputs at 4.5 V. 
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SI\I54ALS1S2, SN54ALSig3, SN74ALS192, SI\l74ALSig3 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS192 

SN54ALS193 

SN74ALS192 

SN74ALS193 

MIN MAX 

MIN MAX 

^max 

'ALS192 

20 

25 

MHz 

'ALS193 

25 ■ 

30 

tPLH 

Up 

CO 

3 20 

4 16 

ns 

tPHL 

3 21 

5 18 

tpLH 

Down 

BO 

4 20 

4 16 

ns 

tPHL 

5 22 

5 18 

tPLH 

Up or Down 

Any Q 

4 27 

4 19 

ns 

tPHL 

4 23 

4 . 17 

tPLH 

LOAD 

Any Q 

8 38 

8 30 

ns 

tPHL 

8 37 

8 28 

tPHL 

CLR 

Any Q 

5 20 

5 17 

ns 



NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\154AS194, SI\l74ASig4 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


1 9 Parallel-to-Serial, Serial-to-Parallel 
Conversions 

• Left or Right Shifts 

• Parallel Synchronous Loading 

• Direct Overriding Clear 

• Temporary Data Latching Capability 

• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These bidirectional shift registers feature parallel 
outputs, right-shift and left-shift serial inputs, 
operating-mode-control inputs, and a direct 
overriding clear line. The register has four distinct 
modes of operation, namely: 

Inhibit clock (temporary data latch/do nothing) 
Shift-right (in the direction Qa toward Qq) 
Shift-left (in the direction Qq toward Qa) 
Parallel (broadside) load 

Synchronous parallel loading is accomplished by 
applying the four bits of data and taking both 
mode control inputs, SO and SI , high. The data 
are loaded into the associated flip-flops and 
appear at the outputs after the positive transition 
of the clock input. During loading, serial data 
flow is inhibited. 

Shift-right is accomplished synchronously with 
the rising edge of the clock pulse when SO is high 
and SI is low. Serial data for this mode is entered 
at the shift-right data input. When SO is low and 
SI is high, data shifts left synchronously and 
new data is entered at the shift-left serial inputs. 
Clocking of the flip-flop is inhibited when both 
mode control inputs are low. 

The SN54AS194 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74AS194 is 
characterized for operation from 0°C to 70 °C. 


D2661, DECEMBER 1983-REVISED MAY 1986 


SN54AS194 . . . J PACKAGE 
SN74AS194 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54AS194 . . . FK PACKAGE 
(TOP VIEW) 
cc 



CEQUOr- 

m 2 Z 
C/5 


U) 


NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessariiy inciude testing of ail parameters. 
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4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 



FUNCTION TABLE 


INPUTS 

OUTPUTS 


MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

CLEAR 

SI 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

O 

> 

o 

D 

CD 

O 

o 

o 

a 

o 

G 

a 

H 

H 

H 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

^An 

QBn 

c 

O 

O 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

^An 

OBn 

QCn 

H 

H 

L 

t 

H 

X 

X 

X 

X 

X 

Qen 

QCn 

QOn 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

QBn 

QCn 

QOn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

D 

> 

o 

D 

CD 

O 

D 

O 

o 

o 

Q 

O 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including tran- 
sitions) 

t = transition from low to high level 
a, b, c, d = the level of steady-state input at 
inputs A, B, C, or D, respectively. 

^AO' ^^BO' *^CO' ^DO ^ *®vel of Q^, 
Qg, Qq, or Qp, respectively, before the 
indicated steady-state input conditions 
were established. 

•^An. CiBn. ^Cn. 'svel of 

Qg, QC' respectively, before the most- 
recent t transition of the clock. 


typical clear, load, right-shift, inhibit, and clear sequences 



CLEAR LOAD 


CLEAR 
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4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


logic symbol ' 


(11 rs. 

SRG4 

(9) 


(101 

1 ^3 

(111 

-f- 

’ J 

>C4 

1 _ 

> 1W2*- 


logic diagram (positive logic) 


PARALLEL INPUTS 


MODE 

rsi 

(loij 

CONTROL - 
INPUTS 

J 

Iso 

(9). 

SHI 

V. 

FT 

' ^ 1 

RIGHT 

(2) 





(7) LEFT 
SERIAL 
INPUT 


PARALLEL OUTPUTS 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SlURAASIQd SN7/lAS1Qd 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS194 -55°Cto125°C 

SN74AS194 0°Cto150°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS194 

SN74AS194 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

v 

ViH High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


fclock Clock frequency 

0 75 

0 80 

MXISM 

t^ Pulse duration 

CLR 

4 

4 

ns 

CLK high 

4 

2 

CLK low 

6 

6 

tgu Set-up time before CLKt 

Select 

9 

8 

ns 

Data 

3.5 

3 

tvj,r Recovery time 

CLR 

6 

6 


th Hold time, data after CLKt 

0.5 

0 


Ta Operating free-air temperature 

-55 125 

o 

o 

1 °C 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS194 

SN74AS194 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc '= 4.5 V, l| = - 1 8 mA 

- 1.2 

- 1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V. Iqh = niA 

Vcc -2 

Vcc-2 

IBH 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Data, CLK, CLR 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

Mode, SL, SR 

0.2 

0.2 

m 


Vcc = 5.5 V, V| = 2.7 V 

20 

20 

trA 

Mode, SL,SR 

40 

40 

D 


Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

Mode, SL, SR 

- 1 

- 1 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

IIUQIIIII 

'cc 

Vcc = 5.5 V, 

Outputs high 

30 49 

30 43 

mA 

Outputs low 

o 

CD 

CO 

CO 

38 53 


^All typical values are at Vqq = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, Iqs- 
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4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 0, 

Ta “ MIN to MAX 

UNIT 

SN54AS194 

SN74AS194 

MIN MAX 

MIN MAX 

fmax 



75 

80 


tPLH 

CLK 

Any Q 

2.5 8 

3 7 

ns 

IPHL 

2.5 8 

3 7 

tPHL 

CLR 

Any Q 

3.5 13 

4 12 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS195, SN74ASig5 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


1 9 Parallel-to-Serial, Serial-to-Parallel 
Conversions 

• Parallel Synchronous Loading 
• J and K Inputs to First Stage 

• Right-Shift Only with Complementary 
Outputs on Last Stage 

• Direct Overriding Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 4-bit registers feature parallel inputs, 
parallel outputs, J-K serial inputs, shift/load 
control input, and a direct overriding clear. The 
registers have two modes of operation: 

Parallel (broadside) load 

Shift (in the direction Qa toward Qq) 

Parallel loading is accomplished by applying the 
four bits of data and taking the shift/load control 
input low. The data are loaded into the 
associated flip-flops and appear at the outputs 
after the positive transition of the clock input. 
During loading serial data flow is inhibited. 

Shifting is accomplished synchronously when 
the shift/load control input is higji. Serial data for 
this rriode is entered at the J-K inputs. These 
inputs permit the first stage to perform as a 
J-K, D-, or T-type flip-flop as shown in the 
function table. 

The SN54AS195 is characterized for operation 
over the full military range of - 55 °C to 1 25 °C. 
The SN74AS195 is characterized for operation 
from 0°C to 70 °C. 


D2661, DECEMBER 1983-REVISED MAY 1986^ 


SN54AS195 . . . J PACKAGE 
SN74AS195 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54AS195 . . . PK PACKAGE 
(TOP VIEW) 


|5 o o < 
lu 2 > a 



NC— No internal connection 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54ASig5, SN74ASig5 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 








SN54ASig5, SN74ASig5 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


FUNCTION TABLE 


INPUTS 

OUTPUTS 


SHIFT/LOAD 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

Qd 

CLEAR 


K 

A 

B 

c 

D 

L 

X 


■a 

El 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

L 


H 

m 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 


m 

m 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

H 

T 

■ 


X 

X 

X 

X 

Qao 

Qao 

QBn 

^Cn 

QCn 

H 

H 

t 

■ 

■ 

X 

X 

X 

X 

L 

Qah 

QBn 

QCn 

QCn 

H 

H 

t 

H 

H 

X 

X 

X 

X 

H 

^An 

QBn 

QCn 

QCn 

H 

H 

r 

H 

H 

X 

X 

X 

X 

*^An 

*^An 

QBn 

QCn 

QCn 


typical clear, shift, and load sequences 


CLOCK 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CLEAR 1 1 

1 

1 


1 

1 

1 

1 

SERIAL 

J 1 

1 1 


1 

1 

1 

1 


1 

1 

INPUTS 1 

K 1 

1 f 


1 

1 

^11 II 

SHIFT/LOAD 1 

1 

1 

1 


1 

1 


r A 1 

1 


1 U 1 1 

1 

PARALLEL 

= 1 

I 

1 


L 1 

1 

1 

DATA< 

1 

C 1 

1 

1 


1 H 1 1 

1 

INPUTS 

D 1 

1 

1 


1 

L 1 

1 


> 

1 

1 

.J- 



i 

1 


_J 


J 

“1 


Qr-— ! 

1 



1 



1 

1 

1 1 

OUTPUTS^ 

Qr— •! 

1 


1 



1 

1 1 

1 

i 1 1 


Qn i 

1 


1 



1 

r 

1 1 

i 1 1 1 


1 

1 


1 



I SERIAL SHIFT h SERIAL SHIFT 

CLEAR LOAD 
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SN54AS195, SN74ASig5 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage . . 7 V 

Operating free-air temperature range: SN54AS195 -55°Cto125°C 

SN74AS195 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS195 

SN74AS195 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 

moQiiiiii 

^clock Clock frequency 

0 60 

o 


tw Pulse duration 

CLK high 

4 

4 

ns 

CLR low 

4 

4 

tsu Setup time 

Data before CLKf 

4 

3.5 

ns 

SH/LD before CLKT 

9 

8 


6.5 

6 

th Hold time 

Data after CLKT 

1 

0.5 

ns 

SH/LD after CLKT 

0 

0 

Ta Operating free-air temperature 

-55 T25 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS195 

SN74AS195 

UNIT 

MIN TYP^ MAX 

MIN TYPf MAX 

V|K 

Vcc = V, l| = -18 mA 

-1.2 

- 1.2 

mm 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

< 

o 

o 

1 

L 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

■ 

SH/LD 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

SH/LD 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

frA 

All others 

20 

20 

l|L 

SH/LD 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

-1 

mA 

All others 

-0.5 

-0.5 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

ICCH 

Vcc = 5.5 V 

32 51 

32 51 


'CCL 

Vcc = 5.5 V 

36 57 

36 57 



^All typical values are at Vcc = 5 V, T/^ = 25 °C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ASig5, SI\I74AS195 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc ” ^-5 V to 5.5 V, 
Cl - 50 pF, 

Rl - 500 fi, 

Ta - MIN to MAX 


UNIT 




SN54AS195 

SN74AS195 





MIN 

MAX 

MIN 

MAX 


^max 



60 


70 


MHz 

tPLH 

CLK 

Any Q 

3 

10 

3 

8.5 

ns 

tPHL 

mom 

11.5 


10.5 

tPLH 

CLR 

Qd 

4 

9.5 

4 

8 


tPHL 

Q/\ thru Qp 

5 

13 

5 

11.5 



NOTE 1: Load circuits and voltage waveforms are shown in Section 1. 
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SN54ALS22gA, SN74ALS22gA 
16x5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


D2876, MARCH 1986-REVISED MAY 1986 


■ • independent Asychronous Inputs and 
I Outputs 

I • 16 Words by 5 Bits Each 
I • Data Rates from 0 to 30 MHz 

• Fall-Through Time ... 24 ns Typ 

• 3-State Outputs 

description 

These 80-bit memories utilize Advanced Low- 
Power Schottky technology and feature high 
speed and fast fall-through times. They are 
organized as 16 words by 5 bits each. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. These FIFOs are 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals will have no effect. When 
the memory is empty, UNCK signals have no 
effect. 

Status of the FIFO memory is monitored by the 
FULL, em pty, f ull- 2, and EMPTY -t- 2 output 
flags. The FULL output will be low whenever the 
memory is full, and high whenever not full. The 
FULL -2 output will be low whene ver the 
memory contains 14 data words. The EMPTY 
output will be low whenever the memory is 
empty, and high whenever it is not empty. The 
EMPTY + 2 output will be low whenever 2 words 
remain in memory. 


SN54ALS229A . . . J PACKAGE 
SN74ALS229A . . . DW OR N PACKAGE 
(TOP VIEW) 


oeC 

IT 

J 20 

H Ycc 

FULL -2 C 

2 

19 

H EMPTY -r 2 


3 

18 

H UNCLK 

LOCK C 

4 

17 

D EMPTY 

DO C 

5 

16 

H QO 

Die 

6 

15 

Dqi 

D2 C 

7 

14 

H Q2 

D3 e 

8 

13 

H Q3 

D4 e 

9 

12 

H Q4 

GND e 

10 


D ^ 


SN54ALS229A . . . FK PACKAGE 
SN74ALS229A . . . FN PACKAGE 
(TOP VIEW) 



A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and sets FULL, FULL - 2, and EMPTY -f 2 high. T he Q outputs are not reset to any specific logic le vel. The 
first low-to-high transition on LOCK, after either a RST pulse or from an empty condition, will cause EMPTY 
to go high and the data to appear on the Q outputs. It is important to note that the first word does not 
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at high impedance 
when the output enable input (OE) is low. OE does not affect the output flags. Cascading is easily 
accomplished in the word-width direction, but is not possible in the word-depth direction. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
these specifications per the terms of Texas 
Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN54ALS229A, SN74ALS229A 

16x5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


logic symbol'^ 



^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 
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SI\I54ALS229A, SN74ALS229A 
16x5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


logic diagram (positive logic) 
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SN54ALS22gA, SI\I74ALS229A 

16x5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS229A -55°Cto125°C 

SN74ALS229A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 
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SN54ALS22gA, SN74ALS229A 
16x5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS229A 

SN74ALS229A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = h ~ —18 mA 

-1.2 

-1.2 

V 

Vqh 

Status flags 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc -2 

V 

Q outputs 

Vcc - 4-5 V, Iqh = “ ^ 

2.4 3.3 


Vcc - 4-5 V, Iqh = -2.6 mA 


2.4 3.2 

Vql 

Q outputs 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0,4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Status flags 

Vcc “ 4.5 V, Iql = 4 mA 

0,25 0.4 

0.25 0.4 

Vcc - 4.5 V, Iql = 8 mA 


0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

fiA 

'OZL 

Vcc “ ^ 

-20 

-20 

mA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 


Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

95 150 

95 140 

mA 


I^AII typical values are at Vqq = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF. 

R1 - 500 a 

R2 - 500 fi, 

Ta = 25 °C 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 - 500 U. 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS229A 

SN54ALS229A 

SN74ALS229A 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

Imax 

LOCK 



25 

30 

MHz 

UNCK 



25 

30 

fpd 

LDCKT 

Any Q 

24 

47 

7 

54 

7 

50 

ns 

fpd 

UNCKT 

Any Q 

19 

29 

9 

35 

9 

33 

ns 

tPLH 

LDCKT 

EMPTY 

18 

26 

9 

32 

9 

30 

ns 

tPHL 

UNCKT 

EMPTY 

18 

25 

9 

32 

9 

29 

ns 

tPHL 


EMPTY . 

15 

21 

6 

26 

6 

24 

ns 

fpd 

LDCKT 

EMPTY -F 2 

23 

33 

10 

40 

10 

38 

ns 

fpd 

UNCKT 

EMPTY -F 2 

20 

29 

9 

38 

9 

35 

ns 

tPLH 

RSTi 

EMPTY -F 2 

20 

28 

9 

35 

9 

33 

ns 

tpd 

LDCKT 

FULL-2 

23 

33 

10 

40 

10 

38 

ns 

tpd 

UNCKT 

FULL-2 

20 

29 

9 

38 

9 

35 

ns 

IPLH 

RSTi 

FULL-2' 

20 

28 

9 

35 

9 

33 

ns 

fPHL 

LDCKT 

fUll 

21 

28 

10 

35 

10 

33 

ns 

tPLH 

UNCKT 

fUll 

17 

23 

8 

29 

8 

27 

ns 

tPLH 

RSTi 

full 

18 

27 

8 

33 

8 

31 

ns 

^en 

OET 

Q 

8 

13 

1 16 

2 

15 

ns 

^dis 

OEi 

Q 

8 

14 

2 

20 

2 

17 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS230, SN54ALS231, SI\I54AS230, SN54AS231 
SN74ALS230, SI\I74ALS231, SI\i74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 


I * Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• 'ALS230 and 'AS230 have True and 
Complementary Outputs 

• 'ALS2^ and 'AS231 have Complementary 
G and G Inputs 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High Capacitive Drive Capability 
• Current Sinking Capability Up to 64 mA 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three- 
state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. The 
designer has a choice of selected combinations 
of inverting and noninverting outputs, 
symmetrical G (active-low- output control) 
inputs, and complementary G and G inputs. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum Iql 's increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 


SN54ALS’, SN54AS- . . . J PACKAGE 
SN74ALS', SN74AS’ . . . DW OR N PACKAGE 
(TOP VIEW) 


igE 

TT 

J20 

H '^cc 

1A1 C 

2 

19 

11 2G/2G 

2Y4 C 

3 

18 

H 1Y1 

1 A2 C 

4 

17 

D 2A4 

2Y3 r 

5 

16 

D 1Y2 

1A3 C 

6 

15 

H 2A3 

2Y2 C 

7 

14 

J 1Y3 

1A4|: 

8 

13 

D 2A2 

2Y1 C 

9 

12 

J 1Y4 

GND \2 

10 

1 1 

J 2A^ 


SIM54ALS', SN54AS' . . . FK PACKAGE 
(TOP VIEW) 



*2G for 'AS230 or 2G for 'ALS231, 'AS231 


This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the page(s) specifying its 
electrical characteristics. 
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SN54ALS230, SN54ALS231, SN54AS230, SI\I54AS231 
SN74ALS230, SN74ALS231, SI\I74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 
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PRODUCT 

PREVIEW 


J5N'i4ALS2Tn <5l\l7AAIS2in 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS230 -55°C to 125°C 

SN74ALS230 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS230 

SN74ALS230 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

- 12 

- 15 


IqL Low-level output current 

12 

24 

mA 


48^ 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


^The 48 mA limit applies only to the - 1 versions and only if VcC maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS230 

SN74ALS230 

UNIT 

MIN TYP^^ MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, • l| = -18 mA 

- 1.2 

-1,2 

V 

VOH 

Vcc = 4,5 V to 5,5 V, Iqh = -0,4 mA 

VcC-2 

VcC-2 

V 

Vcc “ *0H = “3 

2.4 3.2 

2.4 3.2 

Vcc ~ V, Iqh ~ - 12 mA 

2 


Vcc “ ^-3 V, Iqh = -15 mA 


2 

VoL 

Vcc “ *OL “ mA 

0.25 0.4 

0.25 0.4 

V 

Vcc - 4-3 V, Iql = 24 mA 


0.35 0.5 

Vcc — 4,75 V, Iql = *^8 mA (-1 versions) 


0.35 0.5 

'OZH 

Vcc = 5,5 V, Vq = 2.7 V 

20 

20 

/aA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

frA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/iA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 - 1 12 

-30 -112 

mA 

'cc 

'ALS230 

Vcc = 5.5 V, 

Outputs high 

7 

7 

mA 

Outputs low 

15 

15 

Outputs disabled 

12 

12 


*AII typical values are at Vqq = 5 V, T/^ = 25“C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54ALS230, SI\I74ALS230 

OCTAL BUFFERS AI\ID LINE DRIVERS WITH 3 STATE OUTPUTS 


PRODUCT 

PREVIEW 


'ALS230 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 fi, 

R2 = 500 fl, 

Ta = 25 “C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

'ALS230 

SN54ALS230 

SN74ALS230 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

5 



ns 

tpHL 

5 



tpZH 

G 

Y 

9 



ns 

fpZL 

10 



fPHZ 

G 

Y 

5 



ns 

tPLZ 

6 




NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 
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SI\I54ALS231, SN74ALS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS231 -55°Cto 125°C 

SN74ALS231 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54ALS231 

SN74ALS231 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

v 

ViH High-level input voltage 

2 

2 

v . 

V|L Low-level input voltage 

0.7 

0.8 

v 

Iqh High-level output current 

- 12 

- 15 

■Wl 

Iql Low-level output current 

12 

24 

mA 


481' 

Operating free-air temperature 

-55 125 

0 70 

°C 


^The 48 mA limit applies only to the - 1 versions and only if Vqc 's maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS231 

SN74ALS231 

UNIT 

MIN TYPt MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1,2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

V 

Vcc = 4.5 V, IqI-I = -3 mA 



Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iqh = - 1 5 mA 


2 

Vql 

Vcc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Vcc = 4.75 V, Iql = 48 mA (-1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

^A , 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

liA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS231 

Vcc = 5.5 V, 

Outputs high 

7 11 

7 11 

mA 

Outputs low 

15 22 

15 ,22 

Outputs disabled 

12 19 

12 19 


*AII typical values are at Vcc = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SI\IR4AIS?T1 SI\174AL<!?T1 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 



'ALS231 switching characteristics (see Note 1) 





Vcc = 5 V, 


Vcc “ 4.5 V to 5.5 V, 






Cl = 50 pF, 


Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 n, 

R2 = 500 fi, 

Ta = 25 oc 


R1 -= 500 S!, 

R2 = 500 n. 

Ta = MIN to MAX 


i 

UNIT 




'ALS231 

SN54ALS231 

SN74ALS231 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 



5 

2 

12 

2 

9 

ns 

tPHL 



5 

2 

1 1 

2 

9 

«PZH 

1G 


9 

4 

17 

4 

14 

ns 

IPZL 


10 

5 

21 

5 

18 

tPHZ 

1G 

Y 

5 

2 

12 

2 

10 

ns 

tPLZ 

6 

3 

18 

3 

12 

'PZH 

2G 


1 1 

5 

18 

5 

16 


'PZL 


12 

5 

22 

5 

19 


tPHZ 

2G 


6 

2 

12 

2 

10 

ns 

tPLZ 


7 

3 

19 

3 

13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS230, SI\I54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS230, SN54AS231 -55°Cto 125°C 

SN74AS230, SN74AS231 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS230 

SN54AS231 

SN74AS230 

SN74AS231 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VcQ Supply voltage 

1 

B 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-12 

-15 


IqL Low-level output current 

48 

64 


T/^ Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS230 

SN54AS231 

SN74AS230 

SN74AS231 


MIN TYPT MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

IHH 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

1 

o 

o 

> 

■ 

Vcc = 4.5 V, Iqh = ~3 mA 

2.4 3.4 

2.4 3.4 

Vcc = 4.5 V, IqI-I = -12 mA 



Vcc = 4.5 V, Iqh = mA 


2.4 

VoL 

Vcc ~ 4.5 V, Iql = 48 mA 

0.27 0.55 


V 

Vcc ” ^ ^OL “ 


0.31 0.55 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 


•OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

'AS230 2A 

Vcc = 5.5 V, V| = 0.4 V 

-1 

-1 

mA 

All others 

-0.5 

-0.5 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -150 

- 50 - 1 50 


'cc 

'AS230 

Vcc = 5.5 V 

Outputs high 

16 25 

16 25 

mA 

Outputs low 

55 87 

55 87 

Outputs disabled 

29 46 

29 46 

'AS231 

Vcc = 5.5 V 

Outputs high 

12 18 

12 18 

mA 

Outputs low ' 

52 82 

52 82 

Outputs disabled 

25 39 

25 39 


^All typical values are at V^c = 5 V, T/^ = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 


2-253 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 































































































ALS and AS Circuits 


SN54AS230, SN54AS231. SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'AS230 switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta MIN to MAX 


UNIT 




SN54AS230 

SN74AS230 





MIN 

MAX 

MIN 

MAX 


tPLH 

1A 

1Y 

2.5 

7 

2.5 

6.5 

ns 

fPHL 

2 

6 

2 

5.7 

fPLH 

2A 

2Y 


9 

2.5 

6.2 

ns 

fPHL 

2 

7 

2 

6.2 

fPZH 



2 

7 

2 

6.4 


tPZL 

1G 


2 

9 

2 

8.5 

ns 

fPHZ 


2 

5.5 

2 

5 

tPLZ 



2 

12.5 

2 

9.5 


tPZH 



2 

10 

2 

9 


fPZL 

2G 

2Y 

2 

8 

2 


ns 

tPHZ 

2 

6.5 

2 

6 

tPLZ 



2 

10.5 

2 

9 



'AS231 switching characteristics (see Note 1) 






Vcc ~ 4.5 V to 5.5 V, 
Cu = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 fi, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS231 

SN74AS231 





MIN 

MAX 

MIN 

MAX 


^PLH 



2 

7 

2 

6.5 

ns 

IPHL 



2 

6 

2 

5.7 

tPZH 



2 

7 

2 

6.4 


tPZL 



2 

9 

2 

8.5 

ns 

fPHZ 



2 

5.5 

2 

5 

fPLZ 



2 

12.5 

2 

9.5 


tPZH 



3 

7 

3 

6 


tPZL 



3 

10 

3 

9 

ns 

fPHZ 



3 

6.5 

3 

6 

tPLZ 



3 

13.5 

3 

7 



NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS232A, SN74ALS232A 
16 X ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


• Independent Asynchronous Inputs and 
Outputs 


description 


D2876, OCTOBER 1985 - REVISED MAY 1986 


SN54ALS232A . . . J PACKAGE 
SI\I74ALS232A . . . D OR N PACKAGE 
(TOP VIEW) 


• 

Package Options Include Plastic ‘Small 

r\r- 1“ 

-“T' 

T — - 


Outline" Packages, Ceramic Chip Carriers, 

L 

1 L. 

-716 _ 


and Standard Plastic and Ceramic 300-mil 

FULL Q 

2 

15 I 


DIPS 

LOCK C 

3 

14 _ 



Dor 

4 

13 _ 

• 

16 Words by 4 Bits Each 

Die 

5 

12 _ 

• 

Data Rates from 0 to 30 MHz 

D2C 

6 

11 _ 



DSC 

7 

10 I 

• 

Fall-Through Time ... 24 ns Typ 

GND e 

8 

9 I 

• 

3-State Outputs 

SN54ALS232A . 

. . FK 


SN74ALS232A . . . FN PACKAGE 
(TOP VIEW) 


LOCK 

]4 

18[ 

EMPTY 

DO 

]5 

17[ 

QO 

NC 

]6 

16C 

NC 

D1 

]7 

15C 

Q1 

D2 

]8 

14C 

Q2 


9 10 11 12 13 


CO Q CJ h- CO 
D Z Z W O 
C3 


NC — No internal connection. 


These 64-bit memories use Advanced Low- H u u 

Power Schottky technology and feature high P o z d 

speed and fast fall-through times. They are y — i_i ur c ] i_j i_i 

organized as 1 6 words by 4 bits each. 3 2 i 20 19 

/V lock ]4 18C EIVIPTY 

A FIFO memory is a storage device that allows DO ]5 i7[ QO 

data to be written into and read from its array [\IC ]6 i6[ NC 

at independent data rates. These FIFOs are D1 ]7 !&[ Q1 

designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format, word by word. 

9 10 11 12 13 

Data is written into memory on a low-to-high 

transition at the load clock input (LOCK) and is d z z O 

read out on a low-to-high transition at the unload 

clock input (UNCK). The memory is full when the nc-No internal connection. 

number of words clocked in exceeds by 16 the 

number of words clocked out. When the memory 

is full, LOCK signals have no effect on the data 

residing in memory. When the memory is empty, 

UNCK signals have no effect. 

Status of the FIFO memory is monitored by the FULL and EMPTY output flags. The FULL output will be 
low when the memory is full, and high when the memory is not full. The EMPTY output will be low when 
the memory is empty, and high when it is not empty. 

A low le vel on the reset input (FIST) resets the internal stack control pointers and also sets EMPTY low 
and sets FULL high. Th e out puts are not reset to any specific logic levels. The first low-to-high transition 
on LOCK, either after a RST pulse or from an empty condition, will cause EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data 
outputs are noninverting with respect to the data inp uts an d are at high impedance when the output-enable 
input (OE) is low. OE does not affect either the FULL or EMPTY output flags. Cascading is easily 
accomplished in the word-width direction, but is not possible in the word-depth direction. 
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SN54ALS232A, SN74ALS232A 

16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 



logic symbol^ 


RST • 
LOCK 
UNCK 


(9) 

FIFO 16X4 

^ (2) 

CTR 

CT=0 

> WC2) (CT-16IG1 

>3- (CT-01G3 

(3) 

(15) 

^ (14) 

(11 

(13) 

EN4 

h r 

(41 

2D 4 V 

(5) 

(12) 


(6) 

(11) 


(71 

(10) 





FULL 

EMPTY 


OO 

Q1 

02 

03 


■^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 


logic diagram (positive logic) 
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SI\I54ALS232A, SI\I74ALS232A 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


timing diagram 


RST [ 



INITIALIZE LOAD UNLOAD EMPTY FULL 

POINTERS W1 W2 



absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, VqC 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS232A -55°Cto125°C 

SN74ALS232A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS232A 

SN74ALS232A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.7 

0.8 

v 

Iqh High-level output current 

Q outputs 

- 1 

-1.6 

mA 

FULL, EMPTY 

-0.4 

-0.4 

Iql Low-level output current 

Q outputs 

12 

24 

mA 

FULL, EMPTY 

4 

8 

fciock Clock frequency 

LOCK 

0 25 

0 30 

MHz 

UNCK 

0 25 

0 30 

tw Pulse duration 

RST low 

20 

15 

ns 

LOCK low 

15 

10 

LDCK high 

25 

20 

UNCK low 

15 

10 

UNCK high 

25 

20 

tgu Setup time 

Data before LDCKt 

10 

10 

ns 

RST (inactive) before LDCKT 

5 

5 

th Hold time 

Data after LDCKT 

5 

5 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 
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SN54ALS232A, SI\I74ALS232A 

16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


electrical characteristics over recommended operating free-air temperature range (uniess otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS232A 

SN74ALS232A 

UNIT 

MIN TYPI MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

FULL, EMPTY 

Vcc = 4.5 V to 5.5 V, Iqh = —0.4 mA 

Vcc -2 

< 

o 

o 

1 

V 

Q outputs 

Vcc =• 4.5 V, Iqh = -1 mA 



Vcc = 4.5 V, IqfI = -2.6 mA 


mamamm 

Vql 

Q outputs 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0,4 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql = 24 mA 


0.35 0.5 

FULL, Empty 

Vcc ~ 4.5 V, Iqh “ 4 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

Iqzh 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 


'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-20 

-20 


ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


I|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'o* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc “ 5.5 V 

75 125 

75 125 

mA 


^All typical values are at = 5 V, Ta = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 





Vcc - 5 V, 


Vcc “ 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 a. 


R1 - 500 0, 



PARAMETER 

R2 - 500 a. 

Ta “ 25 °C 


R2 - 500 n, 

Ta “ MIN to MAX 


UNIT 




■ALS232A 

SN54ALS232A 

SN74ALS232A 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 



LOCK 


40 

25 

30 

MHz 

Imax 

UNCK 


. 40 

25 

30 

tpd 

LDCKT 

Any Q 

30 40 

4 

50 

4 

46 

ns 

ipd 

UNCKT 

Any Q 

20 27 

7 

35 

7 

31 

ns 

tPLH 

LDCKT 

EMPTY 

17 23 

8 

29 

8 

26 

ns 

fpHL 

UNCKT 

EMPTY 

19 24 

10 

36 

10 

29 

ns 

tPHL 

RSTi 

EMPTY 

13 18 

5 

23 

5 

20 

ns 

fPHL 

LDCKT 

FULL 

21 26 

10 

35 

10 

31 

ns 

tPLH 

UNCKT 

fDll 

CO 

CM 

8 

28 

8 

25 

ns 

IPLH 


fOll 

CM 

00 

8 

31 

8 

28 

ns 

len 

GET 

Q 

CM 

1 16 

1 14 

ns 

idis 

OEi 

Q 

10 16 

2 

23 

2 

21 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS233A, SN74ALS233A 
16x5 ASYNCHRONOUS FiRST-IN FIRST-OUT MEMORIES 

D2876, JANUARY 1986 - REVISED MAY 1986 

• Independent Asynchronous Inputs and 
Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• 16 Words by 5 Bits Each 

• Data Rates from 0 to 30 MHz 

• Fall-Through Time . . . 24 ns Typ 

• 3-State Outputs 

description 

These 80-bit memories utilize Advanced Low- 
Power Schottky technology and feature high 
speed and fast fall-through times. They are 
organized as 16 words by 5 bits each. 

A FIFO memory Is a storage device that allows 
data to be written into and read from its array 
at independent data rates. These FIFOs are 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals will have no effect. When 
the memory is empty, UNCK signals have no 
effect. 

Status of the FIFO memory is monitored by the 
' FDLL, EMPTY, FULL - 1 , and EMPTY -f- 1 output 
flags. The FULL output will be low whenever the 
memory is full, and high whenever not full. The 
FULL-1 output will be low whene ver the 
memory contains 1 5 data words. The EMPTY 
output will be low whenever the memory is 
empty, and high whenever it is not empty. The 
EMPTY + 1 output will be low whenever one 
word remains in memory. 

A low level on the reset inpu t (RST) rese ts the internal stack control pointers and also sets EMPTY low 
and sets FULL, FULL - 1 , and EMPTY -t- 1 high. T he Q outputs are not reset to any specific logic le vel. The 
first low-to-high transition on LOCK, after either a RST pulse or from an empty condition, will cause EMPTY 
to go high and the data to appear on the Q outputs. It is important to note that the first word does not 
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at high impedance 
when the output enable input (OE) is low. OE does not affect the output flags. Cascading is easily 
accomplished in the word-width direction, but is not possible in the word-depth direction. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS233A, SN74ALS233A 

16x5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) is 0. 
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SN54ALS233A, SI\i74ALS233A 
16 X 5 ASYNCHRONOUS FIRST-iN FIRST-OUT MEMORIES 


logic diagram (positive logic) 



ALS and AS Circuits 






ALS and AS Circuits 


SI\I54ALS233A, SN74ALS233A 

16X5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 



INITIALIZE LOAD UNLOAD EMPTY 


FULL 


POINTERS W1 W2 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range; SN54ALS233A -55°Cto125°C 

SN74ALS233A 0°C to 70°C 

Storage temperature range -65°Cto150°C 
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SN54ALS233A, SN74ALS233A 
16x5 ASYNCHRONOUS FiRST-IN FIRST-OUT MEMORIES 


recommended operating conditions 



SN54ALS233A 

SN74ALS233A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


1 

1 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

Q outputs 

-1 

-1.6 

mA 

Status flags 

-0.4 

-0.4 

Iql Low-level output current 

Q outputs 

12 

24 

mA 

Status flags 

4 

8 

fciock Clock frequency 

LOCK 

0 25 

0 30 

MHz 

UNCK 

0 25 

0 30 

tw Pulse duration 

RST low 

20 

15 

ns 

LOCK low 

15 

10 

LOCK high 

25 

20 

UNCK low 

15 

10 

UNCK high 

25 

20 

tgu Setup time 

Data before LDCKf 

10 

10 

ns 

RST inactive before LDCKT 

5 

5 

th Hold time 

Data after LDCKT 

5 

5 

ns 

Ty\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS233A 

SN74ALS233A 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Status flags 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Q outputs 

Vcc ~ 4.5 V, Iqh = 

2.4 3.3 


Vcc - 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Q outputs 

Vcc ~ 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Status flags 

Vcc 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


•OZL 

Vcc = 5.5 V, Vq = 0.4 V 

' -20 

-20 

. ixA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

'IL 

Vcc = 5.5 V, Vi = 0.4 V 

-0.2 

-0.2 

mA 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

Vcc = 5.5 V 

88 143 

88 133 

mA 


^All typical values are at V^c = 5 V, T/^ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54ALS233A, SN74ALS233A 

16X5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


switching characteristics (see Note 1) 





Vcc “ 5 V, 


Vcc - 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 Q. 

R2 - 500 n. 


R1 - 500 n, 

R2 - 500 n. 


UNIT 




Ta - 25 °C 


Ta - - min to MAX 






'ALS233A 

SN54ALS233A 

SN74ALS233A 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 



LOCK 


40 

25 

30 

MHz 

‘max 

UNCK 


40 

25 

30 

fpd 

LDCKT 

Any Q 

24 44 

7 

52 

7 

48 

ns 

fpd 

UNCKT 

Any Q 

19 29 

9 

35 

9 

33 


fPLH 

LDCKT 

EMPTY 

18 25 

9 

30 

' 9 

28 

IE9li 

tPHL 

UNCKT 

EMPTY 

00 

ro 

9 

33 

10 

30 

ns 

tPHL 

RSTi 

EMPTY 

13 19 

6 

24 

6 

22 

ns 

fpd 

LDCKT 

EMPTY + 1 

22 31 

10 

40 

10 

37 

ns 

tpd 

UNCKT 

EMPTY +1 

22 31 

9 

40 

10 

37 

ns 

tPLH 

RSTi 

EMPTY + 1 

19 27 

8 

32 

8 

31 

ns 

■fpd 

LDCKT 

FULL-1 

23 32 

11 

38 

12 

36 

ns 

fpd 

UNCKT 

FULL-1 

23 32 

11 

39 

12 

36 


tPLH 

RSTi 

FULL-1 

00 

CN 

O 

10 

34 

11 

32 

ns 

tPHL 

LDCKT 

full 

21 28 

10 

35 

12 

33 

ns 

tPLH 

UNCKT 

full 

17 24 

8 

29 

9 

27 

ns . 

tPLH 

RSTi 

full 

18 27 

8 

32 

9 

30 

ns 

fen 

OET 

Q 

8 13 

1 16 

2 

15 

ns 

fdis 

OEi 

Q 

8 12 

2 

20 

2 

17 

ns 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SI\I54ALS240A, SI\I54ALS241A, SI\I54AS240, SI\I54AS241 
SN74ALS240A, SN74ALS241A, SN74AS24Q, Sni74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 

o 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. The designer has a choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
outp_ut control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum Iql is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70 °C. 

logic symbols'*' 


'ALS240A, 'AS240 'ALS241A, •AS241 




'^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers are for DW, J, and N packages. 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS240A, SN54ALS241A, SN54AS240, SN54AS241 
SN74ALS240A, SN74ALS241A. SN74AS24Q. SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 
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SN54ALS24QA, SN54ALS241A, SN74ALS240A, SI\I74ALS241A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS240A, SN54ALS241A -55°C to 125°C 

SN74ALS240A, SN74ALS241A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS240A 

SIM54ALS241A 

SN74ALS240A 

SN74ALS241A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

iOH High-level output current 

-12 

-15 

mA 

Iql Low-level output current 

12 

24 

mA 


48^ 

Operating free-air temperature 

-55 125 

0 70 

°C 


^The 48 mA limit appiies only to the -1 versions and only if the V^c is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS240A 

SN54ALS241A 

SN74ALS240A 

SN74ALS241A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = i| = “18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc ~ V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc 4.5 V, Iqh = - 12 mA 

2 


Vcc “ 4.5 V Iqh = — 15 mA 


2 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Vcc = 4.75 V, Iql = 48 mA (-1 versions) 


Iqzh 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/rA 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

Icc 

'ALS240A 

Vcc = 5.5 V 

Outputs high 

4 1 1 

4 1 1 

mA 

Outputs low 

13 23 

13 23 

Outputs disabled 

14 25 

14 25 

'ALS241A 

Outputs high 

9 17 

9 15 

Outputs low 

15 28 

15 26 

Outputs disabled 

17 32 

17 30 


^Aii typical values are at Vqq = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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SN54ALS240A, SN54ALS241A, SI\I74ALS24QA, SN74ALS241A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'ALS240A switching characteristics (see Note 1) 





Vcc - 5 V, 


Vcc “ ^ 






Cl - 50 pF, 


Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 n, 

R2 - 500 fi, 

Ta - 2500 


R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




■ALS240A 

SN54ALS240A 

SN74ALS240A 





TYP 

MIN 

MAX 

MIN 

MAX 


fPLH 



6 

2 

22 

2 

9 

ns 

tPHL 



5 

2 

11 

2 

9 

tPZH 



9 

4 

34 

5 

13 

ns 

tpZL 


IHHI 

10 

5 

26 

5 

18 

tPHZ 

G 


6 

1 15 

2 

10 

ns 

tPLZ 


7 

3 

24 

3 

12 


'ALS241A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, . 

R1 - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54ALS241A 

SN74ALS241A 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

3 31 

3 1 1 

ns 

tPHL 

1 14 

3 10 

tpZH 

1G 

Y 

5 33 

7 21 

ns 

tpZL 

7 27 

7 21 

tPHZ 

15 

Y 

2 13 

2 10 

ns 

tPLZ 

2 32 

3 15 

tpZH 

2G 

Y 

7 38 

7 21 

ns 

IPZL 

7 30 

7 21 

tPHZ 

2G 

Y 

2 17 

2 10 

ns 

tPLZ 

3 35 

3 15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


2-268 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 












































































SN54AS240, SI\I54AS241, SI\I74AS240, SI\i74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS240, SN54AS241 -55°C to 125°C 

SN74AS240, SN74AS241 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS240 

SI\I54AS241 

SN74AS240 

SI\I74AS241 

UNIT 

MIIM NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

''^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

■■ 

Iqi-I High-level output current 

-12 

-15 


Iql Low-level output current 

48 

64 

mA 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS240 

SN54AS241 

SN74AS240 

SN74AS241 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VqH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

VcC-2 

V 

Vcc “ 4.5 V to 5.5 V, Iqh = ”3 mA 

2.4 3.4 

2.4 3.4 

Vcc = 4.5 V, Iqh = “12 mA 


hhihhbh 

Vcc “ 4.5 V, Iqh = -15 mA 


2.4 

Vql 

Vcc 4.5 V, Iql = 48 mA 

0.27 0.55 


V 

Vcc “ 4.75 V, Iql = 64 mA 


0.31 0.55 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 


'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

m!.hm 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

11031 

l|L 

'AS241A inputs 

Vcc = 5.5 V. V| = 0.4 V 

- 1 

- 1 

mA 

All others 

-0.5 

-0.5 


Vcc = 5.5 V, Vq = 2.25 V 

-50 - 150 

- 50 - 1 50 


'cc 

'AS240 

Vcc = 5.5 V 

Outputs high 

11 17 

11 17 

mA 

Outputs low 

51 75 

51 75 

Outputs disabled 

24 38 

24 38 

'AS241 

Outputs high 

22 35 

22 35 

Outputs low 

o 

CD 

CO 

61 90 

Outputs disabled 

35 56 

35 56 


^All typical values are at = 5 V, T/\ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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ALS and AS Circuits 


SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'AS240 switching characteristics (see Note 1) 
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SI\I54ALS242B, SI\I54ALS243A, SN54AS242, SI\I54AS243 
SI\I74ALS242B, SI\I74ALS243A, SI\I74AS242, SI\I74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 


2-Way Asynchronous Communication 
Between Data Buses 

P-N-P Inputs Reduce Loading 

Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

Dependable Texas Instruments Quality and 
Reliability 


SN54' . . . J PACKAGE 
SN74' . . . D OR N PACKAGE 
(TOP VIEW) 


1 

2 13 

3 12 

4 11 

5 10 

6 9 

7 8 


description 

These quadruple bus transceivers are designed 
for asynchronous two-way communications 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to the A bus depending upon_the logic levels at 
the enable inputs (GBA and GAB). The enable 
inputs can be used to disable the device so that 
the buses are effectively isolated. 

The dual-enable configuration gives the 
quadruple bus transceivers the capability to store 
data by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this 
transceiver configuration. Thus, when both 
control inputs are enabled and all other data 
sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (8 in all) will 
retain their states. The 4-bit codes appearing on 
the two sets of buses will be complimentary for 
the 'ALS242 and 'AS242 or identical for the 
'ALS243 and 'AS243.' 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum Iql is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 


SN54' . . . FK PACKAGE 
(TOP VIEW) 


m u < 
u < o u m 
z lo z > (J 


A1 

NC 

A2 

NC 

A3 


3 2 1 20 19 


3^ 

]5 

]6 

]7 

]8 


18C 

16C 

ISC 

14C 


9 10 11 12 13 
r-i r-i r-i i-ii-i 

-T Q U ro 
Z 2 ^ ^ 
CD 


NC 

NC 

B1 

NC 

B2 


NC-No internal connection 


FUIMCTIOIM TABLE 


INPUTS 

'ALS242B 

■ALS243A 

GAB 

GBA 

'AS242 

■AS243 

L 

L 

A to B 

A to B 

H 

H 

B to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

,H 

Latch A and B 

(A = B) 

Latch A and B 

(A = B) 


2 


The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS242B, SI\I54ALS243A 
SN74ALS242B. SI\I74ALS243A 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


logic symbols'*' 



'ALS242B, 'AS242 


GBA 

GAB 


(13) 


(1) 


(3) 



(4) 


1 


(5) 


1 


161 




EN1 

EN2 



VI 

< 

I 



2V| 





- ill) 


r 


10) 


r 


(9) 


r 


(8) 



B2 

B3 

B4 


'ALS243A, ■AS243 



B1 

B2 

B3 

B4 


^These symbols are in accordance with ANSl/iEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


logic diagrams (positive logic) 


'ALS242B, 'AS242 



'ALS243A, 'AS243 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS242B, SN54ALS243A -55°C to 125°C 

SN74ALS242B, SN74ALS243A 0°C to 70°C 

Storage temperature range -65°C to 150°C 
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SN54ALS242B, SI\I54ALS243A 
SN74ALS242B, SI\I74ALS243A 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS242B 

SN54ALS243A 

SN74ALS242B 

SN74ALS243A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VqC Supply voltage 

4.5 5 5.5 

1 

1 

V 

'^IH High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 

mA 


48' 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


1'The 48-mA limit applies only to the -1 versions, and only if is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS242B 

SN54ALS243A 

SN74ALS242B 

SN74ALS243A 

UNIT 

MIN TYP' MAX 

MIN TYP' MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh - -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V Iqh = “3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iqh = —15 mA 


2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Vcc = 4.75 V, Iql = 48 mA (- 1 versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports' 

20 

20 

l|L 

Control Inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports' 

-0.1 

-0.1 


Vcc = 5.5 V, Vq =2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

'ALS242B 

Vcc = 5.5 V 

Outputs high 

10 20 

10 16 

mA 

Outputs low 

14 26 

14 21 

Outputs disabled 

12 24 

12 19 

'ALS243A 

Oututs high 

15 30 

15 25 

Outputs low 

20 35 

20 30 

Outputs disabled 

21 37 

CM 

CO 

CM 


''All typical values are at Vcc = 5 V, Ta = 25 °C. 

'For I/O ports, the parameters l||-| and I|l Include the off-state output current. 

5 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS' 
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ALS and AS Circuits 


SN54ALS242B, SI\I54ALS243A 
SI\I54ALS242B, SN54ALS243A 

QUADBUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'ALS242B switching characteristics (see Note 1) 





Vcc ” 5 V, 


Vcc “ 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 a, 

R2 - 500 $1, 

Ta - 25 °C 


R1 - 500 0, 

R2 - 500 Q, 

Ta - min to MAX 


UNIT 




'ALS242B 

SN54ALS242B 

SN74ALS242B 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

5 

2 

15 

2 

11 

ns 

tPHL 

5 

2 

14 

2 

10 

tpZH 

GAB 

B 

10 

4 

22 

4 

18 

ns 

tpZL 

11 

7 

25 

7 

21 

tpHZ 

GAB 

B 

6 

2 

16 

2 

14 

ns 

iPLZ 

5 

2 

18 

2 

12 

tpZH 

GBA 


10 

4 

22 

4 

18 

ns 

tpZL 


11 

7 

25 

7 

21 

'PHZ 

GBA 


6 

2 

16 

2 

14 

ns 

tpLZ 



2 

18 

2 

12 


'ALS243A switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 0, 

Ta = MIN to MAX 


UNIT 




SN54ALS243A 

SN74ALS243A 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

4 

15 

4 

1 1 


tPHL 

4 

15 

4 

1 1 


tPZH 

GAB 

B 

7 

25 

7 

20 

ns 

^PZL 

7 

25 

7 

20 

iPHZ 

GAB 

B 

2 

16 

2 

14 


tPLZ 

3 

27 

3 

22 


'PZH 

GBA 


7 

25 

7 

20 

ns 

tPZL 


7 

25 

7 

20 

IPHZ 

GBA 


2 

16 

2 

14 

ns 

tPLZ 


3 

27 

3 

22 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS242, SI\I54AS243 
SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54AS242, SN54AS243 -55°C to 125°C 

SN74AS242, SN74AS243 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS242 

SN54AS243 

SN74AS242 

SN74AS243 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

'oh High-level output current 

-12 

- 15 

mA 

IqL Low-level output current 

48 

64 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS242 

SN54AS243 

SN74AS242 

SN74AS243 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iq^ = -2 mA 

Vcc -2 

< 

o 

o 

V 

Vcc “ 4.5 V Iqh “ -3 mA 

2.4 3.4 

2.4 3.4 

Vcc “ 4.5 V, Iqh = “ *2 mA 

2.4 


Vcc “ 4.5 V, Iqh = - 15 mA 


2.4 

VoL 

Vcc “ 4.5 V, Iql = 48 mA 

0.55 


V 

Vcc = 4.5 V, Iql = 64 mA 


0.55 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports^ 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'AS242 

A or B ports* 

-0.5 

-0.5 

'AS243 

A or B ports* 

- 1 

- 1 

io§ 

Vcc = 5.5 V, 

Vq = 2.25 V 

-50 -150 

-50 -150 

mA 

'cc 

'AS242 

Vcc = 5.5 V 

Outputs high 

00 

CM 

CO 

00 

CM 

CO 

mA 

Outputs low 

38 . 60 

CO 

00 

05 

O 

Outputs disabled 

25 39 

05 

CO 

ir5 

'AS243 

Outputs high 

CO 

CM 

28 44 

Outputs low 

47 74 

47 74 

Outputs disabled 

35 ■ 56 

35 56 


^All typical values are at Vqq = 5 V, T/\ = 25°C. 

^For I/O ports, the parameters l||-| and I|l include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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ALS and AS Circuits 


SN54AS242, SI\I54AS243 
SN74AS242, SN74AS243 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



'AS242 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54AS242 

SN74AS242 

MIN MAX 

MIN MAX 

■ fPLH 

A or B 

B or A 

2 7 

2 6.5 

ns 

fPHL 

2 6 

2 5.7 

tPZH 

GAB 

B 

2 9 

2 5.5 

ns 

fPZL 

2 8.5 


tPHZ 

GAB 

B 

2 7 

2 6.5 

ns 

fPLZ 

2 12.5 

2 9.5 

fPZH 

GBA 

A 

3 7 

3 6 

ns. 

fPZL 

3 9 

3 8 

'PHZ 

GBA 

A 

3 8.5 

3 6 

ns 

tPLZ 

3 13.5 

3 10.5 


'AS243 switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta “ min to MAX 


UNIT 




SN54AS243 

SN74AS243 





MIN 

MAX 

MIN 

MAX 


fPLH 

A or B 

B or A 

3 

9 

3 

7.5 


fPHL 

3 

8 

3 

6.5 


tPZH 

GAB 

B 

2 

10 

2 

9 


fPZL 

2 

9 

2 

7.5 


'PHZ 

GAB 

B 

2 

7 

2 

6.5 

ns 

fPLZ 

2 

1 1 

2 

9 

fPZH 

GBA 


3 

1 1 

3 

10.5 

ns 

fPZL 


3 

9.5 

3 

8.5 

fPHZ 

GBA 


3 

7.5 

3 

7 


fPLZ 


3 

14 

3 

1 1 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS244A, SN54AS244, SN74ALS244A, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


D2661, DECEMBER 1982-REVISED MAY 1986 


I * 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

* Dependable Texas Instruments Quality and Reliability 
description 

These octaf buffers and line drivers are designed specifically to 
improve both the performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ALS240A, 'ALS241A, 
'AS240, and 'AS241 , these devices provide the choice of selected 
combinations of inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and G inputs. 

The — 1 version of the SN74ALS244A is identical to the standard 
version except that the recommended maximum Iql 's increased 
to 48 milliamperes. There is no — 1 version of the SN54ALS244A. 

The SN54ALS244A and SN54AS244 are characterized for 
operation over the full military temperature range of -55°C to 
125°C. The SN74ALS244A and SN74AS244 are characterized 
for operation from 0°C to 70 °C. 

logic diagram (positive logic) 


SIM54ALS244A, SN54AS244 . . . J PACKAGE 
SN74ALS244A, SN74AS244 . . . DW OR N PACKAGE 
(TOP VIEW) 


1G C 

TT 

J20 

H Vcc 

1A1 11 

2 

19 

H 2G 

2Y4 11 

3 

18 

H 1Y1 

1A2 C 

4 

17 

H 2A4 

2Y3 C 

5 

16 

H 1Y2 

1A3 C 

6 

15 

H 2A3 

2Y2 C 

7 

14 

H 1Y3 

1A4 C 

8 

13 

J 2A2 

2Y1 C 

9 

12 

J 1Y4 

GND C 

10 

11 

□ 2A1 


SN54ALS244A, SN54AS244 . . . FK PACKAGE 
(TOP VIEW) 
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logic symbol^ 



'’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54ALS244A. SN74ALS244A 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ■ ^ ^ 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS244A -55°Cto125°C 

SN74ALS244A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS244A 

SN74ALS244A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

wm 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 



24 

mA 



Operating free-air temperature 

-55 125 

O 

o 

°C 


^The extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS244A-1 only. 


electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS244A 

SN74ALS244A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

Vcc - 4.5 V, Iqh - -3 TiA 

2,4 3,2 

2.4 3.2 

Vcc “ 4.5 V, Iqh - -12 mA 

2 


Vcc = 4.5 V, Iqh = "^3 mA 


2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0,4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 

dOL = 48 mA for-1 version) 


0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

aA 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

>IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 > 

-0.1 

mA 

l05 

Vcc = 5.5 V, Vo = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

9 15 

9 15 

mA 

Outputs low 

15 24 

15 24 

Outputs disabled 

CM 

CM 


*AII typical values are at V^q = 5 V, T/; = 25 "C. 

®The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS' 
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SN54ALS244A, SN74ALS244A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 fi, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS244A 

SN74ALS244A 

MIN MAX 

MIN MAX 

‘PLH 

A 

Y 

1 18 

o 

CO 

ns 

tPHL 

3 13 

3 10 

tPZH 

G 

Y 

1 29 

7 20 

ns 

tpZL 

1 27 

7 20 

tPHZ 

G 

Y 

2 12 

2 10 

ns 

tPLZ 

1 21 

3 13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SN54AS244, SN74AS244 

OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS244 -55°Cto125°C 

SN74AS244 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS244 

SN74AS244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

Di 

V|H High-level input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.8 

0.8 

mm 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

48 

64 

iB39i 

Operating free-air temperature 

-55 125 

0 70 

mm\ 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS244 

SN74AS244 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VqH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

CM 

1 

u 

<J 

> 

V 

Vcc = 4.5 V, Iqh = “3 mA 

2.4 3.4 

2.4 3.4 

Vcc = 4.5 V, Iqh = ~12 mA 


bhhhhhhi 

Vcc 4.5 V, Iqh = -15 mA 


2.4 

VOL 

Vcc = 4.5 V, Iql = 48 mA 

0.55 


V 

Vcc 4.5 V Iql = 64 mA 


0.55 

lOZH 

Vcc = 6.5 V, Vo = 2.7 V 

50 

50 

I^QI 

lOZL 

Vcc = 6.5 V, Vo = 0.4 V 

-50 

-50 

K3I 

l| 

Vcc = 6.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 6.5 V, V| = 2.7 V 

20 

20 

KEI 

l|L 

G 

Vcc = 6.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A 

-1 

-1 

lO^ 

Vcc = 6.5 V, Vo = 2.25 V 

- 50 - 1 50 

-50 -150 


'cc 



Vcc = 6.5 V 

Outputs high 

CO 

CM 

CM 

22 34 

mA 

Outputs low 

O 

O 

o 

CO 

60 90 

Outputs disabled 

34 54 

34 54 


^All typical values are at V^c = 5 V, T/y = 25 “C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS244, SI\I74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 0, 

R2 = 500 0, 

Ta = MIN to MAX 


UNIT 




SN54AS244 

SN74AS244 





MIN 

MAX 

MIN 

MAX 


tPLH 



2 

9 

2 

6.2 


tPHL 



2 

7 

2 

6.^ 


tpZH 


Y 

2 

,10 

2 

g 

ns 

IPZL 



2 

8 

2 


tPHZ 



2 

6.5 

2 

6 


tPLZ 



2 

10.5 

2 

9 




NOTE 1: Load circuit and voltage waveforms are shown In Section 1. 
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SI\I54ALS245A, SN54AS245, SI\I74ALS245A, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 


I o 3-State Outputs Drive Bus Lines Directly 
• P-N-P Inputs Reduce DC Loading 
• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These octal bus transceivers are designed for asynchronous two- 
way communication between data buses The control function 
implementation minimizes external timing requirements. 

The devices allow data transmission from the A bus to the B bus 


SI\I54ALS245A, SN54AS245 . . . J PACKAGE 
SN74ALS245A, SI\174AS245 . . . DW OR N PACKAGE 
(TOP VIEVy) 


dirC 

TT 

J20 

H vcc 

AlC 

2 

19 

D G 

A2C 

3 

18 

Dbi 

A3 C 

4 

17 

D B2 

A4 C 

5 

16 

D B3 

A5C 

6 

15 

D B4 

A6C 

7 

14 

I] B5 

A7i: 

8 

13 

D B6 

A8 C 

9 

12 

DB7 

gndC 

10 

11 

U B8 


or from the B bus to the A bus depending upon the logic level at 
the direction control (DIR) input. The enable input (G) can be used 
to disable the device so that the buses are effectively isolated. 


SN54ALS245A, SN54AS245 . . . FK PACKAGE 
(TOP VIEW) 


The - 1 version of the SN74ALS245A is identical to the standard 
version except that the recommended maximum Iql 's increased 
to 48 milliamperes. There is no - 1 version of the SN54ALS245A. 

The SN54ALS245A and SN54AS245 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS245A and SN74AS245 are characterized 
for operation from 0°C to 70°C. 



FUNCTION TABLE 


ENABLE 

G 

DIRECTION 

CONTROL 

DIR 

OPERATION 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SIV54ALS245A, SN54AS245, SN74ALS245A. SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


logic diagram (positive logic) 
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logic symbol^ 



Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS245A -55°C to 125°C 

SN74ALS245A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS245A 

SN74ALS245A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

B^BEa 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Lovy-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 

mA 


48* 

Ta Operating free-air temperature 

-55 125 

0 70 

“C 


*The extended limits apply only If Vcc maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS245A-1 only. 
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SN54ALS245A, SN74ALS245A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS245A 

SN74ALS245A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, Ij = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

Vcc “ 4.5 V, Iqh = ~ 3 mA 



Vcc ~ 4.5 V, Iqh = “12 mA 

2 


Vcc = 4.5 V, lOH = -15 mA 


2 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

(Iql = 48 mA for-1 versions) 


0.35 0.5 

■ 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports^ 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports ^ 

-0.1 

-0.1 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

noon 

'cc 

Vcc = 5.5 V 

Outputs high 

CrO 

O 

C» 

30 45 

mA 

Outputs low 

36 60 

36 55 

Outputs disabled 

38 63 

38 58 


'^All typical values are at ^CC =5 V, = 25 °C. 

*For I/O ports, the parameters Ip-i and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = V to 5,5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS245A 

SN74ALS245A 

MIN MAX 

MIN MAX 

IPLH 

A or B 

B or A 

1 19 

3 10 

ns 

tPHL 

1 14 

3 10 

IPZH 

G 

A or B 

2 30 

5 20 

ns 

tpZL 

2 29 

5 20 

tPHZ 

G 

A or B 

2 14 

2 10 

ns 

tPLZ 

o 

CO 

CM 

4 15 


NOTE 1: LoacJ circuit and voltage waveforms are shown in Section 1. 
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OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54AS245 -55°Cto125°C 

SN74AS245 0°C to 70°C 

Storage temperature range ; -65°C to 150°C 


recommended operating conditions 



SN54AS245 

SN74AS245 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

wm 

V|L Low-level input voltage 

0.8 

0.8 

■■ 

IqH High-level output current 

-12 

-15 

mom 

Iql Low-level output current 

48 

64 

mA 

Ta Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS245 

SN74AS245 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc “ h = FnA 

-1.2 

-1.2 

V 

VOH 

Vcc = '*■5 V to 5.5 V, Iqh = ~2 mA 

< 

o 

o 

1 

Vcc -2 

V 

Vcc = ^-5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = ^'3 V, Iqh = ~12 mA 

2 


Vcc = 4.5 V, Iqh = -15 mA 


2 

VoL 

Vcc = 4.5 V, Iql = 48 mA 

0.3 0.55 


V 

Vcc = 4.5 V, Iql = 64 mA 


0.35 0.55 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V,. V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.4 V 

50 

20 

IxA 

A or B ports* 

70 

70 

1|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports* 

-0.75 

-0.75 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

- 50 - 1 50 

-50 -150 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

62 97 

62 97 

mA 

Outputs low 

95 143 

95 143 

Outputs disabled 

79 123 

79 123 


^All typical values are at Vqc = 5 V, = 25°C. 

*For I/O ports (Q^ through Q|-|), the parameters I|h and I|l include the off-state output current. 

§The output concditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS245, SI\I74AS245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 a. 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




SN54AS245 

SN74AS245 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

2 

9.5 

2 


ns 

'PHL 

2 

9 

2 

7 

tpZH 


A or B 

2 

1 1 

2 

9 

ns 

tpZL 


2 

10.5 

2 

8.5 

tPHZ 

— 

A or B 

2 

7.5 

2 

5.5 

ns 

tPLZ 


2 

12 

2 

9.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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2-288 


SN74AS250 

10F-16 DATA GENERATORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 

D2910, DECEMBER 1 983- REVISED JANUARY 1986 



description 

The 'AS250 provides full binary decoding to 
select one of sixteen data sources with an 
inverting W output. The selected sources are 
buffered with symmetrical propagation delay 
times. This reduces the possibility of transients 
occurring at the output. 

A buffered enable output (G) may be usjd for 
n-line-to-one-line cascading. Taking the G high 
will place the output in a high-impedance state. 
In the high-impedance state, the output neither 
loads nor drives the bus lines significantly. 

The enable (G) does not affect the internal 
operations of the data selector/multiplexer. New 
data can be set up while the outputs are 
disabled. 


(TOP VIEW) 



NC — No internal connection 


The SN74AS250 is characterized for operation 
from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN74AS250 

10F-16 DATA GENERATORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 
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SN74AS250 

1-0F-16 DATA GENERATORSIMULTIPLEXERS 
WITH 3 STATE OUTPUTS 


FUNCTION TABLE 


INPUT 

OUTPUT 

G 

A 

B 

C 

D 

Ei 

W 

L 

L 

L 

L 

L 

EO 

EO 

L 

H 

L 

L 

L 

El 

El 

L 

L 

H 

L 

L 

11 

E2 

L 

H 

H 

L 

L 

tl 

E3 

L 

L 

L 

H 

L 

E4 

E4 

L 

H 

L 

H 

L 

E5 

E5 

L 

L 

H 

H 

L 

E6 

E6 

L 

H 

H 

H 

L 

E7 

E7 

L 

L 

L 

L 

H 

E8 

E8 

L 

H 

L 

L 

H 

E9 

E9 

L 

L 

H 

L 

H 

ElO 

E10 

L 

H 

H 

L 

H 

El 1 

Ell 

L 

L 

L 

H 

H 

E12 

E12 

L 

H 

L 

H 

H 

E13 

E13 

L 

L 

H 

H 

H 

E14 

E14 

L 

H 

H 

H 

H 

E15 

E15 

H 

X 

X 

X 

X 

X 

2 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-aIr temperature range 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



MIN 

NOM MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

'OH 

High-level output current 

-15 

mA 

Iql 

Low-level output current 

48 

mA 

Ta 

Operating free-air temperature 

0 

70 

°C 
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SN74AS250 

1-0F-16 DATA GENERATORS/MULTiPLEXERS 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 




PARAMETER 

TEST CONDITIONS 

V|K 

Vcc = 4.5 V, l| = -18 mA 

\/OH 

Vcc “ 4.5 V to 5.5 V, Ion = -2 mA 

Vcc = 4.5 V, Iqh = -15 mA 

VOL 

Vqc = 4.5 V, Iql = 48 mA 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V 


V| = 7 V 


V| = 2.7 V 


V| = 0.4 V 


Vq = 2.25 V 


Outputs high 


Outputs low 


Outputs disabled 



^All typical values are at Vcc = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

switching characteristics (see Note 1) 

I I I Vcc “ '^•5 V to 5.5 V, I I 

I I I Cl - 50 pF, , I I 

TO R1 - 500 0, 

(OUTPUT) R2 - 500 0, 

Ta = 0°C to 70°C 


fPLH 

tPHL 

DATA 

W 

fPLH 




tPHL 

SELECT 

w 

tPZH 

fpZL 

G 

W 

tPHZ 

fPLZ 

G 

w 


MIN TYP^ 

MAX 

3 

8 

2 

6 

4 

13 

4 

10 

2 

7 

4 

20 

2 

6 

2 

6 


^All typical values are at Vcc - 5 V, = 25 °C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS251, SN54AS251, SI\I74ALS251, SI\I74AS251 
10F-8 DATA SELECTORS/MULTIPLEXERS WITH 3 STATE OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


• Three-State Versions of 'ALS151 and 'AS151 

• Three-State Outputs Interface Directly with 
System Bus 

• Performs Parallel-to-Serial Conversion 

• Complementary Outputs Provide True and 
Inverted Data 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


SN54ALS251, SN54AS251 . . . J PACKAGE 
SN74ALS251 , SN74AS251 . . . D OR N PACKAGE 
(TOP VIEW) 


D3 d 

TT 


3 vcc 

D2 C 

2 

15 

H D4 

D1 C 

3 

14 

U D5 

DO C 

4 

13 

U D6 

YE 

5 

12 

3D7 

w E 

6 

11 

3a 

GE 

7 

10 

3b 

GND E 

8 

g 

3c 


description 

These data selectors/multiplexers contain full binary decoding to 
select one-of-eight data sources and feature strobe-controlled 
complementary three-state outputs. 

The three-state outputs can interface with and drive data lines 
of bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state), the low-impedance of the 
signal enabled output will drive the bus line to a high or low logic 
level. Both outputs are controlled by the strobe (G). The outputs 
are disabled when G is high. 

The SN54ALS251 and SN54AS251 are characterized for 
operation over the full military temperature range of -55°C to 
125°C. The SN74ALS251 and SN74AS251 are characterized for 
operation from 0°C to 70 °C. 


SN54ALS251, SN54AS251 . . . FK PACKAGE 
(TOP VIEW) 


U 

CM ro O (_> 't 
Q Q Z > Q 



NC — No internal connection. 


FUNCTION TABLE 




INPUTS 

OUTPUTS 1 

c 

SELECT 

B A 

STROBE 

G 

Y 

W 

X 

X 

X 

H 

Z 

Z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

dT 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

06 

D6 

H 

H 

H 

L 

D7 

D7 


DO, D1 . . . D7 = the level of the respective D input 


logic symbol t 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


This document contains information on products 
in more than one phase of development. The status 
of each device is indicated on the pagels) specifying 
its electrical characteristics. 
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SN54ALS251, SI\I54AS251. SN74ALS251, SI\I74AS251 
l OF-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 




SELECT 

(BINARY) 



Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ■ • 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS251 , SN54AS251 - 55 °C to 1 25 °C 

SN74ALS251,SN74AS251 0°Cto70°C 

Storage temperature range -65°Cto150°C 
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SI\I54ALS251, SI\I74ALS251 
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS251 

SN74ALS251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

V 

'^IH High-level input voitaqe 

2 

2 

mi 

V|L Low-level input voltage 

0.7 

0.8 

■■ 

IqH High-level output current 

- 1 

-2.6 


lOL Low-level output current 

12 

24 


T/^ Operating free-air temperature 

-55 125 

0 70 

OC 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS251 

SN74ALS251 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqi-i = —0.4 mA 

Vcc-2 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = “1 tffA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 



VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


I'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

lEiSI 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

H9i 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

■sa 

'cc 

Enabled 

Vcc = 5.5 V, Inputs at Gnd. 

7 10 

7 10 

mA 

Disabled 

Vcc = 5.5 V, Inputs at 4.5 V 

9.4 14 

9.4 14 


^All typical values are at Vqq = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely- approximates one half of the true short-circuit output current, Iqs- 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS251, SN74ALS251 

10F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 0, 

Ta = MIN to MAX 


UNIT 




SN54ALS251 

SN74ALS251 





MIN 

MAX 

MIN MAX 


tpLH 

A, B or C 


1 21 

5 

18 


tPHL 


8 

34 

8 

24 


tPLH 

A, B or C 

W 

8 

38 

8 

24 

ns 

fPHL 

7 

26 

7 

23 

tPLH 

Any D 


2 

15 

2 

10 

ns 

tPHL 


3 

23 

3 

15 

tPLH 

Any D 

w 

3 

25 

3 

15 

ns 

tPHL 

3 

20 

3 

15 

tPZH 



3 

21 

3 

15 

ns 

tpZL 



3 

19 

3 

15 

^PZH 


w 

3 

21 

3 

15 

ns 

tpZL 


3 

19 

3 

15 

tPHZ 

G 


2 

12 

2 

10 


tPLZ 


1 18 

1 10 


tPHZ 

G 

w 

2 

12 

2 

10 

ns 

fPLZ 

1 18 

1 10 


NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
2-296 standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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PRODUCT 

PREVIEW 


SN54AS251, SI\I74AS251 
l OF-8 DATA SELECTORS/MULTIPLEXERS WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54AS251 

SN74AS251 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 


4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

n 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

32 

48 

bei 

Ta Operating free-air temperature 

-55 125 

0 70 

■B 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS251 

SN74AS251 

UNIT 

MIN TYpt MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, IQH = -12 mA 

2.4 3.2 


Vcc “ 4.5 V, lOm = -15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

aA 

Iqzl 

Vcc = 5.5 V, V| = 0.4 V 

-50 

-50 

/‘A 

l| 

A, B, C 

Vcc = 5.5 V, V| = 7 V 

0.2 

0,2 

mA 

All other 

0.1 

0.1 

l|H 

A, B, C 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

tiA 

All other 

20 

20 

IlL 

A, B, C 

Vcc = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All other 

-0.3 

-0.3 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, 

28 

28 

mA 


^All typical values are at Vcc = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to cnange or discontinue these 
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1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


PRODUCT 

PREVIEW 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS251 

SN74AS251 

MIN TYPt MAX 

MIN TYP^ MAX 

tPLH 

A, B,or C 

Y 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

A, B, or C 

W 

4.5 

4.5 

ns 

tPHL 

4.5 

4.5 

tPLH 

Any D 

Y 

3 

3 

ns 

tPHL 

4 

4 

tPLH 

Any D 

W 

3 

3 

ns 

tPHL 

2.5 

2.5 

tpZH 

G 

Y 

5 

5 

ns 

tpZL 

6 

6 

tPZH 

n 

W 

5 

5 

ns 

tpZL 

6 

6 

tPHZ 

G 

Y 

3 

3 

ns 

tPLZ 

4 

4 

tPHZ 

G 

W 

3 

3 

ns 

tPLZ 

4 

4 


^All typical values are at V(;c = 5 V, = 25°C. 

NOTE 1 . Load circuit and voltage waveforms are shown in Section 1 . 


Additional information on these products can be obtained from the factory as it becomes available. 
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Sni54ALS253, SI\I54AS253, SI\I74ALS253, SI\I74AS253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


• Three-State Versions of 'ALS153 and 'AS153 

• Permits Multiplexing from N Lines to 1 Line 
O Performs Paraliel-to-Serial Conversion 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mii DIPs 

• Dependabie Texas Instruments Quality and Reliability 


description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND- 
OR gates. Separate output control inputs are provided for each of 
the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS253 and SN54AS253 are characterized for 
operation over the full military temperature range of — 55°C to 
125°C. The SN74ALS253 and SN74AS253 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS253, SN54AS253 . . . J PACKAGE 
SI\I74ALS253, SN74AS253 . . . D OR N PACKAGE 
(TOP VIEW) 


ig: 


Jl6 

Hvcc 

bC 

2 

15 

I|2G 

1C3C 

3 

14 

Da 

1C2[I 

4 

13 

D 2C3 

1C1 [_ 

5 

12 

D 2C2 

icoC 

6 

11 

D 2C1 

1YC 

7 

10 

H 2C0 

GND[^ 

8 

9 

J 2Y 


SN54ALS253, SN54AS253 . . . FK PACKAGE 
(TOP VIEW) 



NC-No internal connection 



This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
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SI\I54ALS253, SN54AS253, SI\I74ALS253, SN74AS253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 



Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output , 5.5 V 

Operating free-air temperature range: SN54ALS253, SN54AS253 - 55 °C to 1 25 °C 

SN74ALS253,SN74AS253 0°Cto70°C 

Storage temperature range -65°Cto150°C 
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SI\I54ALS253, SI\I74ALS253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54ALS253 

SN74ALS253 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

1 

1 


^IH High-level input voltage 

2 

2 

Dl 

V|L Low-level input voltage 

0.7 

0.8 

■■ 

IqH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 

i^SEI 

Ta Operating free-air temperature 

-55 125 

0 70 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS253 

SN74ALS253 

UNIT 

MIN TYPt MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqj.) = -0.4 mA 

Vcc -2 

1 

o 

u 

> 

V 

Vcc - 4.5 V, IqI-I = — 1 mA 



Vcc = 4.5 V, Iqh = -2.6 mA 



VoL 

Vcc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 

KOI 

'OZL 

Vcc = 5-5 V, Vo = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

I^QII 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lot 

Vcc = 5.5 V, Vo = 2.25 V 

- 30 - 1 1 2 

-30 -112 

lESI 

Icc 

Vcc = 5.5 V 

Outputs enabled 

6.5 12 

6.5 12 

mA 

Outputs disabled 

7.5 14 

7.5 14 


^All typical values are at V^c = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 1), 

R2 = 500 «, 

Ta = min to MAX 


UNIT 




SN54ALS253 

SN74ALS253 





MIN 

MAX 

MIN MAX 


tPLH 

A or B 

Any Y 

5 

30 

5 

21 

ns 

iPHL 

5 

27 

5 

21 

tPLH 

Data (Any C) 

Any Y 

2 

15 

2 

10 

ns 

tPHL 

3 

18 

3 

14 

tPZH 


Any Y 

3 

20 

3 

14 

ns 

tPZL 


2 

19 

4- 

16 

tPHZ 

- 

Any Y 

2 

12 

2 

10 

ns 

tPLZ 


2 

18 

2 

14 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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ALS and AS Circuits 


SI\I54AS253, SI\I74AS253 

DUAL 1-0F-4 DATA SELECTORS/MULTiPLEXERS 

WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS253 

SN74AS253 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 12 

-15 


IqL Low-level output current 

32 

48 


T/^ Operating free-air temperature 

-55 125 

0 70 




electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS253 

SN74AS253 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ 4.5 V, Iqh = -12 mA 



Vcc “ 4.5 V, Iqh = mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 


'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

-50 

1^9 

l| 

A, B 

Vcc = 5.5 V, Vi = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

l|H 

A, B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

nA 

All others 

20 

20 

l|L 

A, B 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

-1 

mA 

All others 

-0.5 

-0.5 

'0* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

CM 

1 

0 

CO 

1 


'cc 

Vcc = 5.5 V 

Outputs high 

oi 

CN 

00 

18 29 

mA 

Outputs low 

20 32 

CN 

CO 

O 

CN 

Outputs disabled 

21 33 

21 33 


'^All typical values are at Vqq = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IQ 5 . 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cu = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 U, 

Ta = MIN to MAX 


UNIT 




SN54AS253 

SN74AS253 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 


4 

14.5 

4 

13.5 

ns 

tPHL 


4 

12 

4 

1 1.5 

IPLH 

Data (Any C) 


3 

CO 

3 

Usl 

ns 

tPHL 


3 

8.5 

3 

8 

IPZH 


Any Y 

4 

13 

4 

12.5 

ns 

IPZL 


4 

12 

4 

11.5 

tPHZ 


Any Y 

2 

6.5 

2 

6 

ns 

IPLZ 


2 

8 

2 

7 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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I SI\I54ALS257, SI\I54ALS258, SI\I54AS257, SI\I54AS258 

SI\I74ALS257, SN74ALS258, SN74AS257, SI\I74AS258 
QUADRUPLE 2-LII\IE TO l-LINE DATA SELECTORS/MULTIPLEXERS WITH 3 STATE OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


( • Three-State Outputs Interface Directly with 
System Bus 

• Provides Bus Interface from Multiple 
Sources in High-Performance Systems 

o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices are designed to multiplex signals 
from four-bit data sources to four-output data 
lines in bus-organized systems. The 3-state 
outputs will not load the data lines when the 
output control pin (G) is at a high-logic level. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70 °C. 

logic symbol^ 


'ALS257, 'ALS258 



^ These symbols are in accordance with ANSI/IEEE Std 91-1384 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS', SN54AS' . . . J PACKAGE 
SN74ALS', SN74AS' . . . D OR N PACKAGE 
(TOP VIEW) 


A/B C 

7T 

->*16 

H vcc 

1A C 

2 

15 

2g 

IB C 

3 

14 

J 4A 

iyC 

4 

13 

D 4B 

2A C 

5 

12 

D 4Y 

2B L 

6 

11 

D 3A 

2Y C 

7 

10 

D 3B 

GND C 

8 

9 

J 3Y 


SN54ALS’, SN54AS' . . . FK PACKAGE 
(TOP VIEW) 




< 

m 

U 

U 

u 







l< 

2 

> 

lo 





TU 

3 

"CT 

2 

a 

1 

rzr 

20 

a 

19 



IB 

]4 






18 [ 

4A 

1 Y 

]5 






W[ 

4B 

NC 

]6 






16[ 

NC 

2A 

]7 






15[ 

4Y 

2B 

]8 






14[ 

3A 



9 

10 

11 

a 

12 

a. 

13 

ca 





> 

Q 

u 

> 

CO 





CM 

2 

2 


CO 






C3 







FUNCTION TABLE 


INPUTS 

OUTPUT Y 

OUTPUT 

SELECT 

DATA 

'ALS257 

■ALS258 

G 

A/B 

A B 

'AS257 

■AS258 

H 

X 

X X 

Z 

z 

L 

L 

L X 

L 

H 

L 

L 

H X 

H 

L 

L 

H 

X L 

L 

H 

L 

H 

X H 

H 

L 
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current as of publication date. Products conform 
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ALS and AS Circuits 


SI\I54ALS257, SI\I54ALS258, SI\I54AS257, SI\I54AS258 
SI\I74ALS257, SN74ALS258, SN74AS257, SN74AS258 

QUADRUPLE 2 LINE TO l-LINE DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


logic diagram (positive logic) 

'ALS257, 'AS257 'ALS258, 'AS258 



Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS', SN54AS' -55°C to 125°C 

SN74ALS', SN74AS' 0°C to 70°C 

Storage temperature range -65°C to 150°C 
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SI\I54ALS257. SN54ALS258, SI\I74ALS257, SI\I74ALS258 
QUADRUPLE 2-LII\IE TO MINE DATA SELECTORS/MULTIPLEXERS WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54ALS257 

SN54ALS258 

SN74ALS257 

SN74ALS258 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

I 

1 

V 

'^IH High-level input voltage 

2 

2 

wm 

V|i_ Low-level input voltage 

0.7 

0.8 

mm 

Iqh High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


Operating free-air temperature 

-55 125 

o 

O 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS257 

SN54ALS258 

SN74ALS257 

SN74ALS258 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, 

l| = - 18 mA 

- 1.5 

-1.5 

V 



Vcc “ ^ 5.5 V, 

Iqh = -0.4 mA 

Vcc -2 

Vcc -2 


Vqh 


Vcc = 4.5 V, 

lOH = -1 mA 

2.4 3.3 


V 



Vcc = 4.5 V, 

Iqh = -■ 2.6 mA 






Vcc = 4.5 V, 

lOL =12 mA 

0.25 0.4 

0.25 0.4 




Vcc = 4.5 V, 

Iql = 24 mA 


0.35 0.5 


'OZH 

Vcc = 5.5 V, 

■ Vq = 2.7 V 

20 

20 


Iqzl 

Vcc = 5.5 V, 

Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.1 

-0.1 


'o* 

Vcc = 5.5 V, 

Vq = 2.25 V 

-30 -112 

-30 -112 

IB^SI 




Outputs high 

3 6 

3 6 



'ALS257 

Vcc = 5.5 V 

Outputs low 

8 12 

8 12 


'cc 



Outputs disabled 

9 14 

9 14 

mA 



Outputs high 

2.5 4 

2.5 4 


'ALS258 

Vcc - 5.5 V , 

Outputs low 

7 11 

7 11 





Outputs disabled 

8 13 

8 13 




^All typical values are at Vqc = 5 V, T/y = 25 °C. 

^The output conditions have been ohosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54ALS257, SI\I54ALS258. SI\I74ALS257, SI\I74ALS258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 



'ALS257 switching characteristics (see Note 1) 






Vcc *= 4.5 V to 5.5 V, 
Cl « 50 pF, 


■j 

PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 - 500 n, 

Ta = MIN to MAX 






SN54ALS257 

SN74ALS257 

■ 




MIN 

MAX 

MIN 

MAX 

■ 

tPLH 

A or B 

Any Y 

2 

12 

2 ■ 

10 


tPHL 

2 

14 

2 

12 


fPLH 

A/B 

Any Y 

7 

21 

7 

18 


tPHL 

6 

25 

6 

22 


tPZH 


Any Y 

4 

20 

4 

16 

ns 

fpZL 


5 

22 

5 

18 

'PHZ 


Any Y 

2 

12 

2 

10 

ns 

tPLZ 


4 

35 

4 

15 


'ALS258 switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54ALS258 

SN74ALS258 





MIN 

MAX 

. MIN MAX 


IPLH 

A or B 

Any Y 

1 12 

2 

8 

ns 

IPHL 

2 

9 

2 

7 

tPLH 

A/B 

Any Y 

5 

28 

8 

20 

ns 

tPHL 

8 

25 

5 

25 

IPZH 


Any Y 

5 

20 

5 

18 


IPZL 


5 

21 

5 

18 


tPHZ 


Any Y 

2 

12 

2 

10 


'PLZ 


5 

37 

5 

18 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS257, SI\i54AS258, SI\I74AS257, SI\I74AS258 
QUADRUPLE 2-LII\IE TO l-LINE DATA SELECTORS/MULTIPLEXERS WITH 3 STATE OUTPUTS 


recommended operating conditions 



SI\I54AS257 

SN54AS258 

SN74AS257 

SN74AS258 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VcQ Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 12 

-15 

mA 

Iql Low-level output current 

32 

48 

mA 

T/^ Operating free-air temperature 

-55 125 

0 70 

°C 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS257 

SN54AS258 

SN74AS257 

SN74AS258 

UNIT 

MIN TYpt MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l( = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, IqH = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.3 


Vcc = 4.5 V, lOH = -15 mA 


2.4 3.2 

VoL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5-5 V, Vq = 2.7 V 

50 

50 

HA 

lOZL 

Vcc = 5-5 V, Vq = 0.4 V 

-50 

-50 

^A 

l| 

A, B or G 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A/B 

0.2 

0.2 

l|H 

A, B, or G 

Vcc = 5-5 V. V| = 2.7 V 

20 

20 

frA 

A/B 

40 

40 

l|L 

A, B, or G 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A/B 

- 1 

-1 

lo"^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

'AS257 

Vcc = 5.5 V 

Outputs high 

12.1 19.7 

12.1 19.7 

mA 

Outputs low 

19 30.6 

19 30.6 

Outputs disabled 

19.7 31.9 

19.7 31.9 

'AS258 

Vcc = 5.5 V 

Outputs high 

8.4 13.5 

8.4 13.5 

Outputs low 

15.2 24.6 

15.2 24.6 

Outputs disabled 

15.5 25.2 

15.5 25.2 


^All typical values are at Vqc = ^ V, = 25 “C, 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54AS257, SN54AS258, SN74AS257, SI\I74AS258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


'AS257 switching characteristics (see Note 1) 






Vcc = V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS257 

SN74AS257 





MIN 

MAX 

MIN 

MAX 


fPLH 

A or B 

Any Y 

1 6.5 

1 . 5.5 

ns 

tPHL 

1 7 

1 6 

tPLH 

A/B 

Any Y 

2 

12 

2 

1 1 


tpHL 

2 

10.5 

2 

10 


tpZH 


Any Y 

2 

8.5 

2 

7.5 


fpZL 


2 

10.5 

2 

9.5 


tPHZ 


Any Y 

1.5 

8 

1.5 

6.5 


tPLZ 


2 

8 

2 

7 



'AS258 switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 0, 

Ta = min to MAX 


UNIT 




SN54AS258 

SN74AS258 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

Any Y 

1 5.5 

1 5 


fPHL 

1 5 

1 4 


fPLH 

A/B 

Any Y 

2 

11 

2 

9.5 


tPHL 

2 

11 

2 

10 


tPZH 


Any Y 

2 

8.5 

2 

8 

ns 

IPZL 


2 

11 

2 

10 

tPHZ 


Any Y 

1.5 

7 

1.5 

6 


fPLZ 


2 

8.5 

2 

6.5 



NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SI\l54ALS25g, SI\l74ALS25g 
8-BIT ADDRESSABLE LATCHES 


( • 8-Bit Parallel-Out Storage Register Performs 
Serial-to-Paraliel Conversion with Storage 

• Asynchronous Parallel Clear 

• Active High Decoder 

o Enable/Disable Input Simplifies Expansion 

• Expandable for N-Bit Applications 

• Four Distinct Functional Modes 

• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit addressable latches are designed for 
general purpose storage applications in digital 
systems. Specific uses include working 
registers, serial-holding registers, and active-high 
decoders or demultiplexers. They are 
multifunctional devices capable of storing single- 
line data in eight addressable latches, and being 
a 1-of-8 decoder or demultiplexer with active- 
high outputs. 

Four distinct modes of operation are selectable 
by controlling the clear (CLR) and enable (G) 
inputs as enumerated in the function table. In the 
addressable-latch mode, data at the data-in 
terminal is written into the addressed latch. The 
addressed latch will follow the data input with 
all unaddressed latches remaining in their 
previous states. In the memory mode, all latches 
remain in their previous states and are 
unaffected by the data or address inputs. To 
eliminate the possibility of entering erroneous 
data in the latches, enable G should be held high 
(inactive) while the address lines are changing. 
In the 1-of-8 decoding or demultiplexing mode, 
the addressed output will follow the level of the 
D input with all other outputs low. In the clear 
mode, all outputs are low and unaffected by the 
address and data inputs. 

The SN54ALS259 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS259 is 
characterized for operation from 0°C to 70°C. 


□2661, DECEMBER 1982-REVISED MAY 1986 


SN54ALS259 . . . J PACKAGE 
SN74ALS259 . . . D OR N PACKAGE 


(TOP VIEW) 


soC 

TT 


Cvcc 

siC 

2 

15 

Dclr 

S2C 

3 

14 

Cg 

qoE 

4 

13 

:□ 

QIC 

5 

12 

DQ7 

Q2C 

6 

1 1 

Hoe 

Q3C 

7 

10 

Hqb 

gndC 

8 

9 

IlQ4 


SN54ALS259 . . . FK PACKAGE 
(TOP VIEW) 



NC-No internal connection 


FUNCTION TABLE 


INPUTS 

OUTPUT OF 

EACH 

FUNCTION 

CLR 

G 

LATCH 

OUTPUT 

H 

L 

D 

Qio 

Addressable Latch 

H 

H 

QiO 

QiO 

Memory 

L 

L 

D 

L 

8-Line Demultiplexer 

L 

H 

L 

L 

Clear 


D s the level at the data input. 

QjQ = the level of Qj (i = Q, 1 , . . . 7, as appropriate) before the 
indicated steady-state input conditions were established. 


LATCH SELECTION TABLE 


1 SELECT INPUTS 

LATCH 

S2 

SI 

SO 

ADDRESSED 

L 

L 

L 

0 

L 

L 

H 

1 

L 

H 

L 

2 

L 

H 

H 

3 

H 

L 

L 

4 

H 

L 

H 

5 

H 

H 

L 

6 

H 

H 

H 

7 
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include testing of all parameters. 


Texas 

Instruments 


Copyright © 1982, Texas Instruments Incorporated 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 






ALS and AS Circuits 


SN54ALS259, SN74ALS25g 
8-BIT ADDRESSABLE LATCHES 


logic symbol^ 


logic diagram (positive logic) 



(1) 



(2) 

°\8M ° 


(3) 

2) ' 


(14) 

G8 


(13) 


(15)1^ 

ZIO 

H r 




■ 

•9,00 

(4) 

- 

■10, OR 


- 

■9,10 

(5) 

- 

• io,Tb 


- 

•9,20 

(61 

- 

•10,2R 


- 

■9,30 

(7) 

- 

•10,3R 


- 

•9,40 

(9) 

- 

■10,4R 


- 

■9,50 

' (10) 

- 

•10,5R 


- 

•9,6D 

(11) 

- 

■10,6R 


- 

■9,70 

(12) 

- 

■10,7R 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage ; . . . . 7 V 

Operating free-air temperature range: SN54ALS259 -55°C to 125°C 

SN74ALS259 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SIM54ALS259 

SN74ALS259 

UNIT 

IV1IN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 

msmi 

Iql Low-level output current 

4 

8 

dLbki 

t^v Pulse duration 

G low 

20 

15 

ns 

CLR low 

10 

10 

tsu Setup time 

Data before GT 

20 

15 

ns 

Address before GT 

20 

15 

th Hold time 

Data after GT 

0 

0 

ns 

Address after GT 

0 

0 

T/\ Operating free-air temperature 

-55 125 

0 

0 
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SI\l54ALS25g, SI\I74ALS259 
8-BIT ADDRESSABLE LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS259 

SN74ALS259 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

- 1.5 

V 


Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc -2 

V 

'^OL 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 8 mA 


0.35 0,5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

' 20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'0* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

Vcc ^ 

CNI 

CM 

14 22 



^ All typical values are at V^c = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 



'ALS259 switching characteristics (see Mote 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V 

Cl = 50 pF 

Rl = 500 fi 

Ta = 25 °C 

Vcc “ 4.5 V to 5.5 V 

Cl = 50 pF 

Rl = 500 fl 

Ta = MIN to MAX 

UNIT 

'ALS259 

SN54ALS259 

SN74ALS259 

TYP 

MIN MAX 

MIN MAX 

tPHL 

Clear 

Any Q 

8 

2 15 

2 12 

ns 

tPLH 

Data 

Any Q 

10 

4 , 22 

4 19 

ns 

fPHL 

8 

2 15 

2 12 

tPLH 

Address 

Any Q 

15 

4 26 

CM 

CM 

ns 

tPHL 

8 

2 15 

2 12 

tPLH 

Enable 

Any Q 

13 

4 22 

o 

CM 

ns 

tPHL 

8 

2 16 

2 13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT 

PREVIEW 


SI\I54AS264, SN74AS264 
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 


o Performs Look-Ahead Carry Across n-Bit 
Counters 

o Accommodates Active-High or Active-Low 
Carry 

o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS- 

• Improves Cascaded Counters System 
Performance 

o Dependable Texas Instruments Quality and 
Reliability 

description 

This look-ahead generator was designed 
specifically to perform a carry-anticipate across 
any number of n-bit counters,thus increasing 
system clock frequency. A carry enable CE, and 
carry outputs RCOA and RCOB are provided for 
n-bit cascading. 

The counter can be used with either active-high- 
carry or active-low-carry counters. For active- 
high-carry counters, CE is active high, the A set 
of inputs and output RCOA are used, and the B 
set of inputs are connected to a low logic level. 
For active-low-carry counters, CE is active low, 
the B set of inputs and output RCOB are used, 
and the A set of inputs are connected to a high 
logic level. See Figures 1 and 2 for typical 
applications. 

The SN54AS264 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74AS264 is 
characterized for operation in the temperature 
range of 0°C to 70 °C. 

positive logic equations 


D2824, DECEMBER 1983-REVISED MAY 1986 


SN54AS264 . . . J PACKAGE 
SN74AS264 . . . D OR IM PACKAGE 
(TOP VIEW) 


AlC 

7T 

-^16 

Hvcc 

BiC 

2 

15 

I]B2 

Aon 

3 

14 

:a2 

BOC 

4 

13 

Dce 

A3C 

5 

12 

Deo 

B3C 

6 

11 

Dei 

rcobC 

7 

10 

D RCOA 

gndC 

8 

9 

D C2 


SIM54AS264 . . . FK PACKAGE 
(TOP VIEW) 





AO 

]4 

18[ 

BO 

]5 

i7[ 

NC 

]6 

16[ 

A3 

]7 

15[ 

B3 

]8 

14[ 



9 10 1 1 12 13 


CD D. CJ IN < 

O 2 2 <-> o 

U O U 


NC--No internal connection 


ACTIVE-HIGH-CARRY COUNTERS 
ICE is high, ali B inputs are low) 

CO = AO 
Cl = AO • A1 
C2 = AO • A1 . A2 
RCOA = AO • A1 . A2 .A3 
RCOB is high 


ACTIVE-LOW-CARRY COUNTERS 
(CE is low, all A inputs are high) 

CO = lo 

Cl = BO . B1 
C2 = BO . B1 • B2' 

RCOA = B1 . B2 . B3 
RCOB = BO • B1 . B2 • B3 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to cnange or discontinue these 
products without notice. 
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SN54AS264. SI\I74AS264 

LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 


FUNCTION TABLE FOR CO OUTPUT 


INPUTS 

OUTPUT 

AO 

BO 

CE 

CO 

H 

H 

X 

H 

H 

X 

H 

H 

L 

X 

X 

L 

X 

L 

L 

L 


FUNCTION TABLE FOR Cl OUTPUT 



INPUTS 

OUTPUT 

Cl 


A1 

AO 

B1 

BO 

CE 


H 

X 

H 

X 

X 

H 



H 

H 

X 

H 

X 

H 



H 

H 

X 

X 

H 

H 



L 

X 

X 

X 

X 

L 



X 

L 

L 

X 

X 

L 



X 

X 

L 

L 

L 

L 



FUNCTION TABLE FOR C2 OUTPUT 


INPUTS 

OUTPUT 

A2 

A1 

AO 

B2 

B1 

BO 

CE 

C2 

H 

X 

X 

H 

X 

X 

X 

H 

H 

H 

X 

X 

H 

X 

X 

H 

H 

H 

H 

X 

X 

H 

X 

H 

H 

H 

H 

X 

X 

X 

H 

H 

L 

X 

X 

X 

X 

X 

X 


L 

X 

L 

X 

L 

X 

X 

X 


L 

X 

X 

L 

L 

L 

X 

X 


L 

X 

X 

X 

L 

L 

L 

L 


L 


FUNCTION TABLE FOR RCOA OUTPUT 


INPUTS 

OUTPUT 

A3 

A2 

A1 

AO 

B3 

B2 

B1 

CE 

RCOA 

H 

X 

X 

X 

H 

X 

X 

X 

H 

H 

H 

X 

X 

X 

H 

X 

X 

H 

H 

H 

H 

X 

X 

X 

H 

X 

H 

H 

H 

H 

H 

X 

X 

X 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

X 

L 

X 

X 

L 

X 

L 

L 

X 

X 

L 

X 

X 

X 

L 

L 

L 

L 

X 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 


FUNCTION TABLE FOR RCOB OUTPUT 


INPUTS 

OUTPUT 

RCOB 

B3 

B2 

B1 

BO 

CE 

H 

X 

X 

X 

X 

H 

X 

H 

X 

X 

X 

H 

X 

X 

H 

X 

X 

H 

X 

X 

X 

H 

X 

H 

X 

X 

X 

X 

H 

H 

L 

L 

L 

L 

L 

L 


logic symbols^ 


ACTIVE-HIGH INPUTS 



CO 


Cl 


C2 


RCOA 


RCOB 


ACTIVE-LOW INPUTS 


(13) 




(4) 




(3) 




( 2 ) 




jiLtJ 




( 6 ) 




(5) 





[CLA FOR CTRSl 



1,2 - 

. >1 


Z1 

3 “ 



G2 

5 - 

3,4 - 

. >1 





23 

1,2,4 - 

■ 


G4 

7 - 

. >1 



5,6 - 

- 


25 

3,4,6 - 

■ 


G6 

1,2 ,4 ,6 - 

- 


9 . 

. >1 


27 

7,8 . 
5,6,8 . 

3,4 ,6 ,8 - 

“ 


G8 



29 

1,4 ,6,8 - 

“ 



1,2,4,6,8 







( 12 ) 


( 11 ) 


(9) 


( 10 ) 


(7) 


RCOA 


RCOB 


^ These symbols are in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 
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SI\i54AS264, SI\I74AS264 
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 



Vcc Supply voltage 


V|H High-level input voltage 


V|L Low-level input voltage 


IqH High-level output current 


Iql Low-level output current 


T/\ Operating free-air temperature 
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SN54AS264, SN74AS264 

LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 


electrical characteristics over recommended operating free-cir temperature range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS264 

SN74AS264 

UNIT 

MIN TYPT MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4. 5 V, l| = - 1 8 mA 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc-2 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, Iql = 20 mA 

0.3 0.5 

0.3 0.5 

V 

1 

CE 

Vcc = 5.5 V, V| = 7 V 

500 

500 

aA 

AO, A2 

700 

700 

A1 

800 

800 

A3, BO, B1 

400 

400 

B2 

300 

300 

B3 

200 

200 

l|H 

CE 

Vcc = 5.5 V, V| = 2.7 V 

100 

100 

kA 

AO, A2 

140 

140 

A1 

160 

160 

A3, BO, B1 

80 

80 

B2 

60 

60 

B3 

40 

40 

l|L 

CE 

Vcc = 5.5 V, V| = 0.4 V 

-2.5 

-2.5 

mA 

AO 

-3.5 

-3.5 

A1, A2 

-4 

-4 

A3, BO, B1 

-2 

-2 

B2 

- 1 

-1 

B3 

-1.5 

-1.5 

lo* 

Vcc = 5.5 V Vo = 2.25 V 

-30 -112 

- 30 - 1 1 2 


'CCH 

Vcc = 5.5 V 

26 

26 

mA 

'CCL 

28 , 

28 


'^All typical values are at Vqc = 5 V, = 25‘’C. 

*The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 50 n, 

Ta = MIN to MAX 

UNIT 

SN54AS264 

SN74AS264 

MIN TYP^ MAX 

MIN TYPt MAX 

tPLH 

CE 

CO, Cl, C2 

6 

6 

ns 

iPHL 

5 

5 

tPLH 

An or Bn 

CO, Cl, C2 

5 

5 

ns 

tPHL 

5 

5 

IPLH 

An, Bn, or CE 

RCOA 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

Bn or CE 

RCOB 

5 

5 

ns 

tPHL 

5 

5 


fAII typical values are at Vqc = 5 V, = 25 “C. 

NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS264, SI\I74AS264 
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 


TYPICAL APPLICATION INFORMATION 

The circuit shown in Figure 1 illustrates how the 'AS264 can implement look-ahead carry for the active- 
high-carry 'AS163, while Figure 2 shows the look-ahead carry for the active-low-carry 'AS169. 





'AS163 

CLOCK — 

—4 

V— 

>CLK 

COUNT — < 


— 

ENP RCO 


F 

— 

ENT 


‘AS163 



L 

> CLK 

— 

— 

ENP RCO 

H ■ 

— 

ENT 


'AS163 








B 




'AS163 


■ 

■ 

■ 


B 

■1 


B 

■ 

■ 





AO BO CO 

A1 B1 Cl 

A2 B2 C2 

A3 B3 

1 

CE 




RCOA 



FIGURE 1 -ACTIVE-HIGH-CARRY 


CLOCK 

COUNT 
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2-318 


[ • Contains Eight Flip-Flops with Single-Rail 
Outputs 

* Buffered Clock and Direct Clear Inputs 
* Individual Data Input to Each Flip-FLop 

• Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

® Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic with a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock trigger- 
ing occurs at a particular voltage level and is not 
directly related to the transition time of the positive- 
going pulse. When the clock input is at either the high 
or low level, the D input signal has no effect at the 
output. 

The SN54ALS273 is characterized for operation 
over the full military temperature range of - 55 ‘’C to 
125°C. The SN74ALS273 is characterized for 
operation from 0°C to 70 °C. 


SI\I54ALS273, SI\I74ALS273 
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR 

D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS273 . . . J PACKAGE 
SN74ALS273 . . . DW OR N PACKAGE 
(TOP VIEW) 


CLR C 

TI 

J20 

H vcc 

mC 

2 

19 

H 8Q 

ID C 

3 

18 

D 8D 

2D C 

4 

17 

J7D 

2Q C 

5 

16 

J7Q 

3Q C 

6 

15 

3 6Q 

3D C 

7 

14 

H 6D 

4D H 

8 

13 

2 5D 

4Q n 

9 

12 

2 5Q 

GND C 

10 

11 

2 CLK 


2 


SN54ALS273 . . . FK PACKAGE 
(TOP VIEW) 



O Q O Q 

^ 2 ,-J LO lO 

U 


logic symbol t 



^This symbol is in accordance vyith ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 
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SI\I54ALS273, SI\I74ALS273 

OCTAL D-TYPE FLIP-FLOPS WITH CLEAR 


logic diagram (positive logic) 



Pin numbers shown are for DW, J, and N packages. 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Operating free-air temperature range: SN54ALS273 

SN74ALS273 

Storage temperature range 


7 V 

7 V 

-55°Cto 125'’C 
. . . 0°Cto70°C 
-65°Cto 150°C 


recommended operating conditions 



SN54ALS273 

SN74ALS273 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

^clock Clock frequency 

0 30 

0 35 

MHz 

tyj Pulse duration 

CLR low 

10 

10 

ns 

CLK high 

16.5 

14 

CLK low 

16.5 

14 

Setup time 

before CLKt 

Data 

10 

10 

ns 

Clear inactive state 

15 

15 

th Hold time, data after CLKt 

0 

0 

ns 

T/^ Operating free-air temperature 

-55 125 

0 70 

“C 
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SI\I54ALS273, SN74ALS273 
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS273 

SN74ALS273 

UNIT 

MIN TYPi MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, IqH = -1 mA 



Vcc = 4.5 V, IqH = -2.6 mA 



vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V[ = 0.4 V 

-0.2 

-0.2 

1091 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V 

11 20 

1 1 20 

mA 

'CCL 

Vcc = 5.5 V 

19 29 

19 29 


''All typical values are at Vqq = 5 V, = 25“C. 

*The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, Igs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

.(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54ALS273 

SN74ALS273 

MIN MAX 

MIN MAX 

'max 



30 

35 

MHz 

tPHL 

CLR 

Any Q 

4 24 

, 4 18 

ns 

IPLH 

CLK 

Any Q 

2 20 

2 12 

ns 

IPHL 

3 17 

3 15 


NOTE 1: Load circuit and voltage waveforms are shown In Section 1. 
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SI\I54ALS280, SI\I54AS280, SI\I74ALS280. SN74AS280 
9-BIT PARITY GENERATORS/CHECKERS 

□ 2661, DECEMBER 1982 - REVISED MAY 1986 


■ • Generates Either Odd or Even Parity for 

■ Nine Data Lines 

I • Cascadable for n-Bits Parity 

I • Can Be Used to Upgrade Existing Systems 
* Using MSI Parity Circuits 

• Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic SOO-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These universal, monolithic, nine-bit parity 
generators/checkers utilize Advanced Schottky 
high-performance circuitry and feature odd and 
even outputs to facilitate operation of either odd 
or even parity application. The word-length 
capability is easily expanded by cascading. 

These devices can be used to upgrade the 
performance of most systems utilizing the ' 1 80 
parity generator/checker. Although the 'ALS280 
and 'AS280 are implemented without expander 
inputs, the corresponding function is provided by 
the availability of an input at pin 4 and the 
absence of any internal connection at pin 3. This 
permits the 'ALS280 and 'AS280 to be 
substituted for the '180 in existing designs to 
produce an identical function even if the devices 
are mixed with existing '180's. 

All 'AS280 inputs are buffered to lower the drive 
requirements. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 


SN54ALS280, SN54AS280 . . . J PACKAGE 
SN74ALS280, SN74AS280 . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS280, SI\I54AS280 . . . FK PACKAGE 
(TOP VIEW) 


U 

U O 

I ED Z > u- 



Q Q EJ < CD 
Q Z Z 

o a 
n 


NC — No internal connection 


FUNCTION TABLE 


NUMBER OF INPUTS A 

OUTPUTS 

THRU 1 THAT ARE HIGH 

2 EVEN 

ZODD 

0,2, 4, 6, 8 

H 

L 

1,3, 5, 7, 9 

L 

H 


logic symbol'!’ 



^T)iis symbol is in accordance witli ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers sliown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS280, SI\i74ALS280 

g-BIT PARITY GENERATORS/CHECKERS 
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SN54ALS280, SI\I74ALS280 
g-BIT PARITY GENERATORS/CHECKERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS280 

SN74ALS280 

UNIT 

MIN TYPt MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V. I| = - 18 mA 

- 1.2 

-1.2 

V 

VqH 

Vcc “ ^ to IqH “ —0.4 mA 

Vcc “2 

< 

o 

n 

V 

Vcc “ ^OH ” mA 



Vcc “ 4.5 V, IqH = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 8.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 8.5 V. V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 8.5 V 

10 16 

10 16 

mA 


^All typical values are at 'JqC = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cu - 50 pF. 

RU - 500 fi, 

Ta “ 25®C 

Vcc ■= 4.5 V to 5.5 V, 

Cl = 50 pF, 
rl - 500 n, 

Ta ■=■ MIN to MAX 

UNIT 

'ALS280 

SN54ALS280 

SN74ALS280 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

E Even 

12 

CM 

CO 

o 

CM 

CO 

ns 

IPHL 

12 

3 24 

3 20 

IPLH , 

Any 

E Odd 

12 

3 24 

o 

CM 

CO 

ns 

tPHL 

13 

4 26 

4 22 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS280, SN74AS280 

9-BIT PARITY GENERATORS/CHECKERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Operating free-air temperature range: SN54AS280 

SN74AS280 

Storage temperature range 


7 V 

7 V 

-55°C to 125°C 
. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 
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SN54AS280, SN74AS280 
g-BIT PARITY GENERATORS/CHECKERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS280 

SN74AS280 

UNIT 

MIN TYP^ MAX 

MIN TYPT MAX 

V|K 

Vcc ~ l| = - 18 mA 

- 1.2 

-1.2 

V 

Vqh 

Vcc = 7 to 5.5 V, Iqh = -2 mA 

< 

o 

n 

Vcc-2 

bsh 

VqL 

Vcc = IqL = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


. I|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

1^31 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

U2QIII 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

Vcc = 5.5 V 

o 

CM 

25 35 

■SB 


^All typical values are at V^c = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = ^-5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 «, 

Ta “ MIN to MAX 

UNIT 

SN54AS280 

SN74AS280 

MIN MAX 

MIN MAX 

'PLH 

Any 

i; Even 

3 13 

3 12 

ns 

IPHL 

3 12.5 

3 11 

tPLH 

Any 

i; Odd 

3 13 

3 12 

ns 

IPHL 

3 12.5 

3 11.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS280, SN54AS280, SN74ALS280, SI\I74AS280 
g-BIT PARITY GENERATORS/CHECKERS 


TYPICAL APPLICATION DATA 


25-LINE PARITY/GENERATOR CHECKER 


81 -LINE PARITY/GENERATOR CHECKER 




H = EVEN 
L = ODD 


H = ODD 
L = EVEN 


— 

A 


B 

r ^ 


n odd 


D ■ALS280/ 

— 

E 'AS280 


F 

G 


H 

1 


'ALS280/ 

'AS280 



A 





D odd 

E 'ALS280/ 



c 'AS280 






* 




A 


B 


C 

T 

D 

EVEN 

E 

'ALS280/ 

F 

'AS280 j. 

G 

ODD 

H 

1 



TO OTHER 
'AS280's 


H = EVEN 
L = ODD 


.H = ODD 
L = EVEN 


Three 'ALS280/'AS280 can be used to implement a 25-line parity Longer word lengths can be implemented by cascading 

generator/checker. 'ALS280/'AS280. As shown here, parity can be generated for word 

lengths up to 81 bits. 

As an alternative, the E ODD outputs of two or three parity 
generators/checkers can be decoded with a 2-input ('S86 or 'LS86) 
or 3-input ('SI 35) exclusive-OR gate for 18- or 27-line parity 
applications. 


2-328 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 





PRODUCT 

PREVIEW 


SN54AS282, SN74AS282 
LOOK AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


• Selectable Carry Inputs Version of the 
Popular 'S182 Allows Double Precision 
Carry 

• Offers Carry Functions in a Compatible 
Form for Direct Connection to the ALU 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

o Package Options Include Plastic "Smail 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 3b0-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


PIN DESIGNATIONS 


ALTERNATIVE DESIGNATIONS ^ 

FUNCTION 

GO, G1, G2, G3 

GO, G1, G2, G3 

Carry Generate Inputs 

PO, PI, P2, P3 

PO, PI, P2, P3 

Carry Propagate Inputs 

CnA< GnB 

CnA' CnB 

Carry Inputs 

Cn' 

Cn' 

Selected Carry 

Cn-t-x< Cn + y, 
Cn + z 

Cn + X' Cn +y, 

Cn + z 

Carry Outputs 

G 

Y 

Carry Generate Outputs 



Carry Propagate 



Outputs 

SO, SI 

Carry Select Inputs 

YCC 

Supply Voltage 

GND 

Ground 


^Interpretations are illustrated in connection with the Function Tabies for 
the 'AS181A and 'AS881A. 


D2811, DECEMBER 1983-REVISED MAY 1986 

SN54AS282 . . , J PACKAGE 
SN74AS282 . . . DW OR N PACKAGE 
(TOP VIEW) 


G1 C 

7T 

J20 

D vcc 

PI c 

2 

19 

3 P2 

GO c 

3 

18 

C G2 

PO C 

4 

17 

H GnA 

G3 C 

5 

16 

H CnB 

P3 C 

6 

15 

C Cn + 

SO C 

7 

14 

DCn + 

SI c 

8 

13 

D Cn' 

PC 

9 

12 

Dg 

GND C 

10 

11 

3 Cn + 


SN54AS282 . . . FK PACKAGE 
(TOP VIEW) 


O 

O O CM 

1(3 IQ. 1(3 > IQ. 



description 

The 'AS282 look-ahead carry generator is capable of anticipating a carry across four binary adders or group 
of adders. They are cascadable to perform full look-ahead across n-bit adders. The 'AS282 is functionally 
the same as the SN54A_S1 82/SN74AS1 82 except that the carry input (Cp) is selected from CnA- CpB- 
and their complements C^nA and CnB- The logic equations are written in terms of the selected carry Cn- 
This signal is also available as an output at Cn'- 

When used in conjunction with the 'AS1 81 A, 'AS881 A, or 'AS888 arithmetic logic unit (ALU), this generator 
provides high-speed carry look-ahead capability for any word length. The 'AS282 generates the look-ahead 
(anticipated carry) across a group of four ALU's and, in addition, other carry across sections of four look- 
ahead circuits may be employed to anticipated carry across sections of four look-ahead packages up to 
n-bits. The method of cascading 'AS282 circuits to perform multi-level look-ahead is illustrated under typical 
application data. 

logic equations 


Cn+x=G0 + P0Cn Cp+x = YO (XO + Cn) 

Cn+y = G1 + PI GO + PI PO Cn Cn+y = Y1 [XI + YO (XO + Cn)l 

Cn+z = G2 + P2 G1 + P2 PI G0 + P2 PI PO Cn or Cn+z = Y2 ( X2 + Y1 [XI + YO (XO + Cn)]> 

G = G3 + P3 G2 + P3 P2 G1 + P3 P2 PI GO Y = Y3 (X3 + Y2) (X3 + X2 + Y1 ) (X3 + X2 + XI + YO) 

P = P3 P2 PI PO X = X3 + X2 + X1 +X0 


PRODUCT PREVIEW documents contain information 
on products in tlie formative or design pliase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54AS282 SN74AS282 

LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


FUNCTION TABLE FOR G OUTPUT 


INPUTS 

OUTPUT 

G 

G3 

G2 

G1 

GO 

P3 

P2 

PI 

L 

X 

X 

X 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 


All other combinations 



H 


FUNCTION TABLE FOR P OUTPUT 


INPUTS 

OUTPUT 

P 

P3 P2 PI PO 

L L L L 

All other 

combinations 

L 

H 


FUNCTION TABLE 
FOR Cn' OUTPUT 


INPUTS 

OUTPUT 

SI 

SO 

L 

L 

CnA 

L 

H 

CnA 

H 

L 

CnB 

H 

H 

CnB 


FUNCTION TABLE 
FOR Cn + x OUTPUT 


INPUTS 


OUTPUT 

GO PO 

Cn' 

Cn + x 

L X 

X 

H 

X L 

H 

H 

All other 

combinations 

L 


FUNCTION TABLE Cp + y OUTPUT 


INPUTS 

OUTPUT 
Cn + y 

G1 GO PI PO Cn- 

L X X X X 

H 

X L L X X 

H 

X X L L H 

H 

All other 


combinations 



FUNCTION TABLE FOR Cp + z OUTPUT 


INPUTS 

OUTPUT 

Cn + z 

G2 

G1 

GO 

P2 

PI 

?0 

Cn' 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

L 

X 

X 

X 

' H 

X 

X 

L 

L 

L 

X 

X 

H 

X 

X 

X 

L 

L 

L 

H 

H 



All other combiriations 


L 


H = high-level, L = low level, X = irrelevant. 

Any inputs not shown in a given table are irrelevant with respect 
to that output. 


logic diagram (positive logic) 



logic symbol t 


so 

SI 

CnA 


CnB 


PO 

GO 

PI 

G1 

P2 

G2 

P3 

G3 




1 CPG 1 



MUX 


(7) 


o1 0 


(8) 


>G — 


(17). 1 

1 J 3 





-Z4 

(16) 



4 

i 

p — 

2 


1 



- Cl 

1 

1 

3 


(4) 

fN. 


coo 

(3) 




(2) 


CPI 


(1) 


CGI 

C02 




(19) 



CP2 


(18) 


CG2 

CP 

(6) 



(5) 

— 

CG3 



(13) 


(15) 


(14) 


( 11 ) 


(9) 


( 12 ) 


Cn' 


Cn+x 

Cn+y 

Cn+z 

P 

G 


1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12, 

Pin numbers shown are for D, J, and N packages. 
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SI\I54AS282, SN74AS282 
LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54AS282 -55°C to 125°C 

SN74AS282 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS282 

SN74AS282 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

m 

1 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS282 

SN74AS282 

UNIT 

MIN TYP!^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc “ V' ^OH = mA 

Vcc -2 

Vcc-2 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.3 0.5 

0.3 0.5 

V 

i| 

^nA- CnB 

Vcc = 5.5 V, V| = 7 V 

200 

200 

/rA 

SO, SI, P3 

200 

200 

P2 

300 

300 

PO, PI, G3 

400 

400 

GO, G2 

700 

700 

G1 

800 

800 

l|H 

^nA' ^nB 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

/rA 

so, SI, P3 

40 

40 

P2 

60 

60 

PO, PI, G3 

80 

80 

GO, G2 

140 

140 

G1 

160 

160 

IlL 

^nA- CnB 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

-1 

mA 

SO, SI, P3 

- 1 

-1 

P2 

-1.5 

-1.5 

PO, PI, G3 

-2 

-2 

GO, G2 

-3.5 

-3.5 

G1 

-4 

-4 

'o* 

Vcc = 5.5 V, Vq = 2;25 V 

-30 -112 

-30 -112 

mA 

ICCH 

Vcc = 5.5 V 

22 

22 

mA 

ICCL 

26 

26 


^All typical values are at Vqq = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one-haif of the true short-circuit current, Iqs- 
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LS and 


SN54AS282 Si\i74AS282 

LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS282 

SN74AS282 

MIN TYPT MAX 

MIN TYP^ MAX 

tPLH 

SO, SI, 
CnA> Of CpB 


6 

6 

ns 

tPHL 

6 

6 

tPLH 

SO, SI, 
CnA> or CpB 

+ X' +V' 

^n + z 

6 

6 

ns 

tPHL 

6 

6 

tPLH 

P or G 

Cp + X' Cp + y, 

Cp + z 

5 

5 

ns 

tPHL 

5 

5 

tPLH 

P or G 

G 

6 

6 

ns 

tPHL 

5 

5 

tPLH 

■p 

? 

5 

5 

ns 

tPHL 

5 

5 


^All typical values are at V(;(; = 5 V, = 25 “C. 

NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 
















































I 

■ • Generates Either Odd or Even Parity for 

■ Nine Data Lines 

I • Cascadabie for n-Bits Parity 

I • Direct Bus Connection for Parity Generation 
' or for Checking by Using the Parity i/0 Port 

• Giitch-Free Bus During Power Up/Down 


• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


• Dependable Texas Instruments Quality and 
Reliability 


description 

The SN54AS286 and SN74AS286 universal 
nine-bit parity generators/checkers feature a 
local output for parity checking and a 
48-milliampere bus-driving parity I/O port for 
parity generation/checking. The word-length 
capability is easily expanded by cascading. 

The XMIT control input is implemented 
specif ically to accommodate cascading. When 
XMIT is low the parity tree is disabled and PE will 
remain at a high logic level regardless of the input 
levels. When XMIT is high the parity tree is 
enabled. The Parity Error output will indicate a 
parity error when either an even number of 
inputs (A through I) are high and Parity I/O is 
forced to a low logic level, or when an odd 
number of inputs are high and Parity I/O is 
forced to a high logic level. 


SI\i54AS286, SI\I74AS286 
9-BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY 110 PORT 

D2809, DECEMBER 1983 - REVISED MAY 1986 


SN54AS286 . . . J PACKAGE 
SN74AS286 . . . D OR N PACKAGE 
(TOP VIEW) 

G 
H 

XW 
I 

PARITY ERROR 
PARITY I/O 
GND 


pi LJi 4 ] Vcc 
Of 
Oe 
iDd 
)Dc 
Ob 
Oa 


C2 

C3 

C4 

Ce 

C7 


SIM54AS286 . . . FK PACKAGE 
(TOP VIEW) 

U 

u u 

I a 2 > Li. 





cc. 

< 

a. 


NC -No internal connection 



The I/O control circuitry was designed so that the I/O port will remain in the high-impedance state during 
power-up or power-down to prevent bus glitches. 


The SN54AS286 is characterized for operation over the full military range of -55°C to 125°C. The 
SN74AS286 is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\I54AS286, SN74AS286 

g-BIT PARITY GENERATORS/CHECKER 

WITH BUS DRIVER PARITY I/O PORT 


FUNCTION TABLE 


NUMBER OF INPUTS 

(A THRU 1) THAT 

ARE HIGH 

XMIT 

PARITY 

I/O 

PARITY 

ERROR 

0, 2, 4, 6, 8 

1 

H 

H 

1, 3, 5, 7, 9 

1 

L 

H 

0, 2, 4, 6, 8 

h 

h 

H 

h 

1 

L 

1, 3, 5, 7, 9 

h 

h 

L 

h 

1 

H 


h — high input level 
H — high output level 


I — low Input level 
L — low output level 


logic symbol^ 


logic diagram (positive logic) 




'•'This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS286 -55°Cto125°C 

SN74AS286 0°C to 70°C 

Storage temperature — 65°C to 140°C 


recommended operating conditions 



SN54AS286 

SN74AS286 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

■■ 

•OH High-level output current 

Parity error 

-2 

-2 

mA 

Parity I/O 

-12 

-15 

Iql Low-level output current 

Parity error 

20 

20 

mA 

Parity I/O 

32 

48 

Ty\ Operating free-air temperature 

-55 125 

0 70 

°C 
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SN54AS286, SN74AS286 
9-BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 


electrical characteristics over recommended free-air temperature range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS286 

SN74AS286 

UNIT 

MIN TYPl MAX 

MIN TYPl MAX 

V|K 

Vcc = 4.5 V, l( = -18 mA 

-1.2 

-1.2 

. V 

VOH 

All outputs 

Vcc “ 4.5 V to 5.5 V, Iqh = nnA 

Vcc -2 

Vcc -2 

V 

Parity I/O 

Vcc ” 4.5 V, Iqh = ftiA 



Vcc 4.5 V, Iqh = “12 mA 



Vcc = 4.5 V, Iqh = "15 mA 


2.4 

VoL 

Parity error 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

Parity I/O 

Vcc = 4.5 V, Iql = 32 mA 

0.5 


Vcc " 4.5 V, Iql = 48 mA 


0.5 

l| 

Parity I/O 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

All other inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

l|H 

Parity 1/0^ 

Vcc = 5.5 V, V| = 2.7 V 

50 

50 

fA 

All other inputs 

20 

20 

l|L 

Parity 1/0^ 

Vcc = 5.5 V, V( = 0.4 V 

0.5 

-0.5 

mA 

All other inputs 

0.5 

-0.5 

io5 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

CM 

I 

0 

CO 

1 

mA 

'cc 

Transmit 

Vcc = 5.5 V 

30 43 

30 43 

mA 

Receive 

o 

ID 

in 

CO 

35 50 


^All typical values are at Vqq = 5 V, = 25 °C. 

^For I/O ports, the parameters I|h and I|l include the off-state current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

— 






Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 0, 

R2 = 500 0, 



UNIT 





Ta = min to MAX 






SN54AS286 

SN74AS286 





MIN 

MAX 

MIN 

MAX 


tPLH 

Any A thru 1 

Parity I/O 

3 

17 

3 

15 

ns 

*PHL 

3 

15 

3 

14 

fPLH 

Any A thru 1 

Parity error 

3 

20 

3 

16.5 

ns 

‘PHL 

3 

18 

3 

16.5 

tPLH 

Parity I/O 

Parity error 

3 

10 

3 

9 

ns 

tPHL 

3 

10 

3 

9 

tpZH 



3 

14 

3 

13 


IPZL 

)<MiT 

Parity I/O 

3 

17 

3 

16 


fPHZ 

3 

13 

3 

1 1.5 


IPLZ 



3 

11 

3 

10 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS286, SN74AS286 

g-BIT PARITY GENERATORS/CHECKER 

WITH BUS DRIVER PARITY I/O PORT 
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SI\I54AS286, SI\I74AS286 
g-BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 


In Figure 2, 


TYPICAL APPLICATION DATA 


Ml'. 




PARITY 

ERROR 


PARITY 

I/O 


FIGURE 2. 90-BIT PARITY GENERATOR/CHECKER WITH PARITY ERROR DETECTION 

a 90-bit parity generator/checker with the XMIT on the last stage is available for use with parity detection. 
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SI\I54AS298, SN74AS298 
QUADRUPLE 2-ll\IPUT MULTIPLEXER WITH STORAGE 



Selects One of Two 4-Bit Data Sources and 
Stores Data Synchronously with System Clock 

Applications: 

Dual Source for Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring 
New Data 


Implements Separate Registers Capable 
of Parallel Exchange of Contents, yet 
Retains External Load Capability 


Has Universal-Type Register for 
Implementing Various Shift Patterns, 
including Compound Left-Right Capability 


o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


o Dependable Texas Instruments Quality and 
Reliability 


description 

This quadruple two-input multiplexer with 
storage provides essentially the equivalent 
functional capabilities of two separate MSI 
functions (SN54AS1 57/SN74AS1 57 and 
SN54AS175/SN74AS175) in a single 16-pin 
package. 

When the word-select (WS) input is low. Word 1 
(A1, B1, Cl, D1 is applied to the flip-flops. A 
high input to the word-select (WS) will cause the 
selection of Word 2 (A2, B2, C2, D2). The 
selected word is clocked to the output terminals 
on the negative-going edge of the clock pulse. 

The SN54AS298 is characterized for operation 
over the full military range of - 55 °C to 1 25°C. 
The SN74AS298 is characterized for operation 
from 0°C to 70 °C. 


D2661, DECEMBER 1983-REVISED MAY 1986 


SN54AS298 . . . J PACKAGE 
SN74AS298 . . . D OR N PACKAGE 
(TOP VIEW) 


B2 

C 

1 

LJi6 

D 

Vcc 

A2 

C 

2 

15 

J 

Qa 

A1 

n 

l_ 

3 

14 

D 

Qb 

B1 

c 

4 

13 


Qc 

C2 

c 

5 

12 

D 

Qd 

D2 

c 

6 

11 


CLK 

D1 

c 

7 

10 


WS 

GND 

E 

8 

9 

D 

Cl 


SN54AS298 . . . FK PACKAGE 
(TOP VIEW) 


U 

CN CN U U < 

< tn H > a 



NC — No internal connection 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

WORD 

SELECT 

CLOCK 

Qa 

Qb 

Qc 

Qd 

L 

i 

a1 

b1 

cl 

d1 

H 

1 

a2 

b2 

c2 

d2 

X 

H 

D 

> 

o 

D 

CD 

o 

Qco 

Qdo 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
i = transition from high to low level ' 

a1, aZ, etc. = the level of steady-state input at A1 , A2, etc. 
Qaq. QbO' ^A' entered on the 

most-recent t transition of the clock 
input. 


PRODUCTION DATA documents contain information 
current as of publication_date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54AS298, SI\I74AS298 

QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE 


logic symbol^ 




MUX 

uu- (10) 


ws • — 

G1 

CLKiUlt^ 

1>C2 J 


(3) 


( 2 ) 


(4) 


( 1 ) 


( 9 ) 


(5) 


(7) 


( 6 ) 


T^D 

1,20 


(15) 


(14) 


(13) 


(12) 


Oa 


Qb 


Qc 


Qd 


logic diagram (positive logic) 



This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


2-340 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



SN54AS298, SI\l74AS2g8 
QUADRUPLE 2-ll\IPUT MULTIPLEXER WITH STORAGE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7 V 

Operating free-air temperature range: Sf\154AS298 -55°Cto125°C 

SN74AS298 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS298 

SN74AS298 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

mm 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 


Iql Low-level output current 

'20 

20 

mA 

^clock Clock frequency 

0 100 

0 10O 

MHz 

Pulse duration, CLK high or low 

5 

5 

ns 

tsu Setup time before CLK 4 

Data 

4.5 

4.5 

ns 

Word Select 

13 

13 

th Hold time after CLK L 

Data 

3.5 

3.5 

ns 

Word Select 

1 

1 

Ta operating free-air temperature 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS298 

SN74AS298 

UNIT 

MIN TYPT MAX 

MIN TYP^ MAX 

V|K 

Vcc = '4'5 V, l| = -18 mA 

-1 

-1 

V 

Vqh 

Vcc = •4-5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

CM 

1 

O 

u 

> 

V 

VOL 

Vcc = V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'l|H' 

WS 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

HA 

All other 

20 

20 

l|L 

WS 

Vcc = 5.5 V, V| = 0.4 V 

-0.75 

-0.75 

mA 

All other 

-0.5 

-0.5 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V 

21 33 

21 33 

mA 

'CCL 

Vcc = 5.5 V 

CD 

CO 

CNJ 

CN 

22 36 

mA 


^All typical values are at Vqc = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characterisitcs (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS298 

SN74AS298 

MIN MAX 

MIN MAX 

fmax 



100 

100 

MHz 

tPLH 

CLK 

Q 

2 16 

2 9 

ns 

IPHL 

1 12 

1- 11 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS298, SN74AS298 

QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE 


TYPICAL APPLICATION DATA 

This versatile multiplexer/register can be connected to operate as a shift register that can shift N-places 
in a single clock pulse. 

The following figure illustrates a BCD shift register that will shift an entire 4-bit BCD digit in one clock pulse. 


PARALLEL LOAD 



DIGIT 1 DIGIT 2 DIGITS 


When the word-select input is high and the registers are clocked, the contents of register 1 is transferred 
(shifted) to register 2, etc. In effect, the BCD digits are shifted one position. In addition, this application 
retains a parallel-load capability which means that new BCD data can be entered in the entire register with 
one clock pulse. This arrangement can be modified to perform the shifting of binary data for any number 
of bit locations. 


Another function that can be implemented with the 'AS298 is a register that can be designed specifically 
for supporting multiplier or division operations. The example below is a one-place/two-place shift register. 



When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALUs) are 
shifted one place. When word select is high and the registers are clocked, the data is shifted two places. 
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SI\154ALS2gg. SN54ALS323, SN54AS2gg, SI\I54AS323 
SN74ALS2gg, SN74ALS323, SI\l74AS2gg. SI\I74AS323 
8 BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3 STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 


Multiplexed I/O Ports Provides Improved Bit 
Density 

Four Modes of Operation; Hold (Store), Shift 
Right, Shift Left, and Load Data 

Operates with Outputs Enabled or at High 
Impedance 

3-State Outputs Drive Bus Lines Directly 

Can Be Cascaded for N-Bit Word Lengths 

'ALS299 and AS299 Have Direct Overriding 
Clear 

‘ALS323 and AS323 Have Synchronous Clear 


SN54ALS', SN54AS' . . . J PACKAGE 
SN74ALS', SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 


1 

LJ 20 

U vcc 

2 

19 

JS1 

3 

18 

:sL 

4 

17 

DQh' 

5 

16 

DH/Qh 

6 

15 

Df/qf 

7 

14 

Dd/Qd 

8 

13 

Db/Qb 

9 

12 

JCLK 

10 

11 

]SR 



o Application: 

Stacked or Push-Down Registers, Buffer 
Storage, and Accumulator Registers 


SN54ALS'. SN54AS' . . . FK PACKAGE 
(TOP VIEW) 


• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These eight-bit universal registers feature multiplexed 
I/O ports to achieve full eight-bit data handling in a single 
20-pin package. Two function-select inputs and two 


csi o <J 

Id |C3 CO > 





G/Qg 

]4 

18 [ 

E/Qe 

]5 

17 C 

C/Qc 

]6 

16 [ 

A/Qa 

] 7 

15 [ 

Qa' 

]8 

14 [ 

9 10111213 


ICC Q 

Id g 


SL 

Qh' 

H/Qh 

F/Qp 

D/Qd 


output-control inputs can be used to choose the modes 


of operation listed in the function table. 


Synchronous parallel loading is accomplished by taking both function-select lines SO and SI high. This places the three- 
state outputs in a high-impedance state and permits data that is applied on the I/O ports to be clocked into the register. 
Reading out of the register can be accomplished while the outputs are enabled in any mode. Clearing occurs asynchronously 
on 'ALS299, 'AS299 and synchronously on 'ALS323, 'AS323 when CLR is low. Taking either of the output controls, 
G1 or G2, high disables the outputs but this has no effect on clearing, shifting, or storage of data. 


The SN54' family is characterized for operation over the full military range of -55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70 °C. 


This document contains information on products 
in more than one phase of development. The status 
of each device is indicated on the page(s) specifying 
its electrical characteristics. 
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SN54ALS2gg, SN54ALS323, SI\l54AS2gg, SN54AS323 
SI\l74ALS2gg. SI\I74ALS323, SI\l74AS2gg. SI\I74AS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 



FUNCTION TABLE 



INPUTS 

I/O PORTS 

OUTPUTS 

MODE 

CLR 

SI 

SO 

OUTPUT 

CONTROL 

CLK 

SL 

SR 

A/Qa B/Ob C/Qc D/Qd E/Qe 

F/Qf G/Qq H/Qh 

Qa' 

Qh' 




















Clear 

mm 

X 

L 

B 

B 

B 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

■■ 

■■ 

('ALS299) 

B 

L 

X 

B 

B 

B 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 


B 

('AS299) 

■■ 

H 

H 

B 

X 

B 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Bi! 

n 

Clear 

mm 

X 

L 

B 

B 

B 

X 

X 

Bi 

B 

B 

mm 

B 

B 

B 

Bi 

Bi 

Bi 

('ALS323) 

B 

L 

X 

B 

B 

B 

X 

X 

B 

B 

B 

B 

B 

B 

B 

IB 


B 

('AS323) 

■■ 

H 

H 

B 

X 

B 

X 

X 

X 

X 

X 

X 

X 

B 

B 

Bi 

■■ 

Bi 

Hold 

H 

L 

L 

B 

B 

X 

X 

X 

o 

< 

o 

D 

CD 

o 

D 

O 

O 

Qdo 

(3e0 

Qfo 

D 

O 

O 

<^H0 

Qao 

Qho 

H 

X 

X 

B 

B 

L 

X 

X 

(3a0 

D 

CD 

o 

D 

O 

o 

Qdo 

Qeo 

Qfo 

Qgo 

o 

X 

o 

Qao 

Qho 

Sfiift Rigfit 

H 

B 


B 

B 

B 

X 

H 

H 

(^An 

Qsn 

(3Cn 

(^Dn 

*^En 

Qfr 

(^Gr 

H 

QGr 

H 

B 


B 

B 

B 

X 

L 

L 

QAo 

(^Bn 

(^Cn 

Opn 

OEr 

QFr 

(^Gr 

L 

QGr 

Shiift Left 

H 

H 

B 

B 

B 

B 

H 

B 

QBr 

(3cn 

(^Dn 

(^En 

Qpn 

Qgr 

Qhr 

H 

Qbr 

H 

H 

H 

B 

B 

B 

B 

a 

B 

QBr 

(^Cn 

QOn 

(^En 

(^Fn 

(^Gr 

QHr 

L 

Qbr 

L 

Load 

mm 

H 

H 

X 

X 


MM 


a 

b 

c 

d 

e 

f 

g 

)i 

a 

ti 


When one.or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential operation or clearing 
of the register is not affected. 


logic symbols^ 


'ALS299, 'AS299 


CLRi2L 

( 2 ) 


G1- 

<3) 


(II 


(19) 


. (121 


( 11 ) 


A/Qa 


B/Qb 


(7) 




, (6) 
C/Qc— ♦ 

D/Qd- 

E/Qe- 

f/Qf: 

G/Qg 
H/Qh 


n 


(16) 




R 

SRG8 


3EN13 

>C4/1-*-/2.#- 

b c 

1,4D 


3,4D 

V 5,13 

[> 

25- 

3,4D 

V 6,13 

t>26. 











3.4D 

V 12,13 

0 

212- 

2,4D 



( 8 ) 


Qa- 


(17) 


■QH' 


'ALS323, 'AS323 


CLRiSl 


, ( 1 ) 


(19) 


,( 12 ) 


( 11 ) 


a/Qa- 


B/Qb- 


(13) 


C/Qc- 

D/Qd.! 


E/Qe- 


H/Qh- 


4R 

SRG8 


3EN13 

>C4/1-*-/2'^ 

b c 

1,4D 


3,4D 

O 5,13 

o 

25- 

3,4D 
^ 6,13 

C> 26 . 











3,4D 

V 12,13 

o 

212- 

2,4D . 



( 8 ) 


QA' 


(17) 


Qh* 


iThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12, 
Pin numbers shown are for DW, J, and N packages. 
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8-BiT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3 STATE OUTPUTS 
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SN54ALS2gg, SI\I54ALS323, SI\l74ALS2gg, SN74ALS323 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS299 

SN54ALS323 

SN74ALS299 

SN74ALS323 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

□A' or Qh' 

-0.4 

-0.4 

mA 

□a thru Qh 

- 1 

-2.6 

Iql Low-level output current 

QA' or Qh' 

4 

8 

mA 

Qa thru Qh 

12 

24 

^clock Clock frequency (at 50% duty cycle) 

0 17 

0 30 


lyj Pulse duration 

CLK high or low 

22 

16.5 

ns 

CLR low ('ALS299) 

12 

10 

tsu Setup time before CLKt 

Select 

25 

20 

ns 

Serial or 

Parallel data 

High level 

18 

16 

Low level 

1 5 

6 

1 

15 

15 


25 

20 


18 

16 

th Hold time after CLKt 

Select 

0 

0 

ns 

Serial or parallel data 

0 

0 

Ta Operating free-air temperature 

-55 / .125 

o 

o 

oc 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS299 

SN54ALS323 

SN74ALS299 

SN74ALS323 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

Vcc ~ '*^•5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VqH 

All outputs 

Vcc - V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc - 2 

V 

Qa thru Qh 

Vcc - 4.5 V, Iqh = — 1 mA 



Vcc “ 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

Vql 

Qa' or Qh' 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

Qa thru Qh 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

m 

A thru H 

Vcc - V, V| = 5.5 V 

0.1 

0.1 

mA 

Any other 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

l|H^ 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L* 

SO, SI, SR, SL 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

All others 

-0.1 

-0.1 

io§ 

D 

> 

D 

I 

Vcc = 5.5 V, Vq = 2.25 V 

- 1 5 - 70 

-15 -70 

mA 

Qa thru Qh 

- 30 - 1 1 2 

-30 -112 

'cc 

Vcc = 5.5 V 

Outputs high 

15 28 

15 28 

mA 

Outputs low 

22 38 

22 38 

Outputs disabled 

23 40 

o 

CO 

CM 


^All typical values are at Vqq = 5 V, = 25 °C. 

^For I/O pons through Q|-|), the parameters l||-| and I|l include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\l54ALS2gg. SI\I54ALS323, SN74ALS2gg, SN74ALS323 
8 BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS299 

SN54ALS323 

SN74ALS299 

SN74ALS323 

MIN MAX 

MIN MAX 

fmax 



17 

30 

MHz 

tPLH 

CLK 

Q/\ thru Q|-| 

2 19 

4 ,13 

ns 

tPHL 

4 25 

7 19 

tPLH 

'CLK 

Qa' or Oh' 

2 21 

5 15 

tPHL 

4 22 

8 18 

tPHL 

CLR 

('ALS299 only) 

Qa thru Q|-| 

6 29 

6 22 

ns 

Qa' or Qh' 

6 29 

6 22 

tpZH 

G1, G2 

Qa thru Qh 

5 22 

6 16 

ns 

tpZL 

CO 

CM 

CD 

8 22 

tpZH 

SO, SI 

Qa thru Qh 

5 ^ 21 

7 17 

ns 

tPZL 

CO 

CM 

CD 

8 22 

tPHZ 

G1, G2 

Qa thru Qh 

1 15 

1 8 

ns 

tPLZ 

5 38 

5 15 

tPHZ 

SO, SI 

Qa thru Qh 

1 16 

1 12 

ns 

tPLZ 

8 34 

8 25 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\l54AS29g, SN54AS323, Si\l74AS2g9, SI\I74AS323 PRODUCT 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS PREVIEW 


recommended operating conditions 



SN54AS299 

SN54AS323 

SN74AS299 

SN74AS323 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 


-2 

-2 

mA 

Qfi^ thru Q|-) 

-12 

-15 

Iql Low-level output current 

Qa' or Qh' 

20 

20 

mA 

QA thru Qh 

32 

48 

^clock Clock frequency (at 50% duty cycle) 



I2I2SI 

tw Pulse duration 

CLK high or low 



ns 




tsu Setup time before CLKt 

Select 



ns 

Serial or 

Parallel data 

High level 



Low level 



nil 





ib^hhhhh 




th Hold time after CLKt 

Select 



ns 

Serial or parallel data 



Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free~air temperature range (unless otherwise noted) 


PARAMETER 

Test conditions 

SN54AS299 

SN54AS323 

SN74AS299 

SN74AS323 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vec = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

All outputs 

Vec = 4.5 V to 5.5 V, IqH = -2 mA 

Vcc -2 

Vcc -2 

V 

Qa thru Qh 

Vqc = 4.5 V, Iqh = -12 mA 



Vqc = 4.5 V, Iqh —15 mA 


msjmmm 

VOL 

Qa' or Qh' 

Vcc = 4.5 V, Iql ~ 20 mA 

0.25 0.5 

0.25 0.5 

V 

Qa thru Qh 

Vqc = 4.5 V, Iql = 32 mA 

0.25 0.5 


Vqc = 4.5 V, Iql = 48 mA 


0.35 0.5 

m 

A thru H 

Vcc = 5.5 V, V| = 5.5 V 


immmiiii 

mA 

Any other 

Vcc = 5.5 V, V| = 7 V 



l|H* 

Vcc = 5.5 V, V| = 2.7 V 




||l' 

Vcc = 5.5 V, V| = 0.4 V 




io§ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 


Ice 

Vcc = 5.5 V 

Outputs high 



mA 

Outputs low 



Outputs disabled 

95 

95 


^All typical values are at Vqq = 5 V, = 25 °C. 

*For I/O ports (Q^ through Qh), the parameters Im and I|l include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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PRODUCT 

PREVIEW 


SN54AS2gg, SI\I54AS323, SI\l74AS2gg, SI\I74AS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 





Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 fi, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 




SN54AS299 

SN74AS299 





SN54AS323 

SN74AS323 





MIN TYPt MAX 

MIN TYPT MAX 


^max 





MHz 

tPLH 

CLK 

Qa thru Qh 

10 

10 


tPHL 

10 

10 


tPLH 

CLK 

Qa' or Qh' 

10 

10 


tPHL 

10 

10 


tPHL 

CLR 

Qa thru Qh 

12 

12 


Qa' or Qh' 

12 

12 


tpZH 

G1, G2 

Qa thru Qh 

10 

10 

ns 

tpZL 

10 

10 

tpZH 

SO, SI 

Qa thru Qh 

10 

10 


tPZL 

10 

10 


tPHZ 

G1, G2 

Qa thru Qh 

7 

7 

. ns 

tPLZ 

7 

7 

‘PHZ 

SO, SI 

Qa thru Qh 

7 

7 

,ns 

tPLZ 

7 

7 


^All typical values are at Vcc = 5 V, = 25°C. 

NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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o 


SN54ALS323, SI\I54AS323 
SI\I74ALS323, SI\I74AS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 


Multiplexed I/O Ports Provide Improved Bit 
Density 

Four Modes of Operation: Hold (Store), Shift 
Right, Shift Left, and Load Data 

Operates with Outputs Enabled or at High 
Impedance 

3-State Outputs Drive Bus Lines Directly 
Can Be Cascaded for N-Bit Word Lengths 
'ALS323 and 'AS323 Have Synchronous Clear 
Application: 

Stacked or Push-Down Registers, Buffer 
Storage, and Accumulator Registers 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

Dependable Texas Instruments Quality and 
Reiiability 


SN54ALS', SN54AS' . . . J PACKAGE 
SN74ALS', SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 



20 :i Vcc 

19;] SI 
183SL 
wHqh' 
16|]H/Qh 
15 ] F/Qp 
14 1] D/Qq 
13^B/Qb 
12^CLK 
11 3SR 



SN54ALS', SN54AS' . . . FK PACKAGE 
(TOP VIEW) 


U 

,CM O U,- 
O |C3 Crt > 



For complete information on the SN54ALS323, SN54AS323, SN74ALS323, SN74AS323, see page 2-343. 
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2-352 


SI\I54ALS352, SN54AS352, SI\I74ALS352. SN74AS352 
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

D2661, APRIL 1982-REVISED MAY 1986 


• Inverting Versions of 'ALS153 and 'AS 153 

• Permits Multiplexing from IM Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading (N Lines 
to n Lines) 

• Typical 'ALS352 Power per Multiplexer ... 16 mW 

• Typical 'AS352 Average Propagation Delay Times 

Data Input to Output . . . 2.7 ns 
Strobe Input to Output . . . 4.5 ns 
Select Input to Output . . . 4.5 ns 


SN54ALS352, SN54AS352 . . . J PACKAGE 
SN74ALS352, SN74AS352 . . . D OR IM PACKAGE 
(TOP VIEW) 


1GC 


Jl6 

Hvcc 

BC 

2 

15 

I12G 

1C3(I 

3 

14 

:a 

1C2C 

4 

13 

22C3 

1C1 c 

5 

12 

^2C2 

ico[; 

6 

11 

J2C1 

1YC 

7 

10 

^2C0 

GNDQ 

8 

9 

^2Y 


• Package Options Include Plastic "Small Outline" 

Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic SOO-mil DIPs 

^ j r, L... SN54ALS352, SN54AS352 . . . FK PACKAGE 

• Dependable Texas Instruments Quality and Reliability wipwi 



description 


Each of these data selectors/multiplexers contains inverters and 



CD 

lO 

o 

z 

CJIO 

> (N 



drivers to supply fully complementary binary decoding data 



□ 

3 

TUI 

2 

nj 

1 

tZT 

20 

19 



selection to the AND-OR-invert gates. Separate strobe inputs (G) 

1C3 

]4 






18 [ 

A 

are provided for each of the two four-line sections. 

1C2 

]5 






17[ 

2C3 

The SN54ALS352 and SN54AS352 are characterized for 

NC 

]6 






16[ 

NC 

operation over the full military temperature range of — 55°C to 

1C1 

]7 






15[ 

2C2 

125°C. The SN74ALS352 and SN74AS352 are characterized 

ICO 

]8 






14[ 

2C1 

for operation from 0°C to 70 °C. 



9 

10 
11 — 1 

n 

12 
f — 1 

13 

ira 






>- 

Q 

Z 

u 

z 

> 

CN 

o 

u 







^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 
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SI\I54ALS352. SN54AS352, SI\I74ALS352, SN74AS352 
DUAL 4-LINE TO l-LINE DATA SELECTORS/MULTIPLEXERS 


logic diagram (positive logic) 



Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage ' 7 V 

Operating free-air temperature range: SN54ALS352, SN54AS352 - 55 °C to 1 25 °C 

SN74ALS352, SN74AS352 0°Cto70°C 

Storage temperature range -65°Cto l50°C 
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SN54ALS352, SN74ALS352 
DUAL 4-LII\IE TO MINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54ALS352 

SN74ALS352 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

T/y Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS352 

SN74ALS352 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

- 1.5 

V 

VqH 

Vcc = 4.5 V to 5.5 V, Iqh = —0.4 mA 

VcC-2 

VcC-2 

V 

Vcc “ ^OH = “1 nnA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5-5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lo^ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

6.5 10 

6.5 10 

mA 


^All typical values are at ^CC = 5 V, T/^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Icc is measured with data and select inputs at 4.5 V, and G inputs grounded. 



switching characteristics (see IMote 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS352 

SN74ALS352 

MIN MAX 

MIN MAX 

tPLH 

A or 8 

Y 

CM 

CO 

5 24 

ns 

IPHL 

5 24 

5 21 

IPLH 

Data (Any C) 

Y 

3 24 

3 18 

ns 

tPHL 

2 15 

2 13 

tPLH 

G 

Y 

CO 

CM 

4 18 

ns 

IPHL 

4 24 

4 20 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SlURAASIR? <>N7AAS^R7 

DUAL 4-LII\IE TO MINE DATA SELECTORS/MULTIPLEXERS 


recommended operating conditions 



SN54AS352 

SN74AS352 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VcQ Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

n 

IQH High-level output current 

-12 

- 15 


Iql Low-level output current 

32 

48 

BSESli 

Ta Operating free-air temperature 

-55 125 

o 

o 

mm 




electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 


SN74AS352 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 



Vcc “ V, Iqh “ — 15 mA 



VoL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc ” V, Iql = 48 mA 


0.35 0.5 

■ 

A, B 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

All others 

0.1 

0.1 

Q 

A, B 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

aA 

All others 

20 

20 

D 

A, B 

Vcc = 5.5 V, V| = 0.4 V 

-1 , 

-1 

mA 

All others 

-0.5 

-0.5 

nsa 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


Icc 

Vcc = 5.5 V 

Outputs high 

15.5 25 

15,5 25 

mA 

Outputs low 

17.5 28 

CO 

CM 


^All typical values are at = 5 V, T/\ = 25 “C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 

switching characteristics (see Note 1) 


PARAMETER 

FROM 

lINPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5,5 V. 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS352 

SN74AS352 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

4 12.5 

4 1 1 

ns 

IPHL 

4 14 

4 13 

tPLH 

Data (Any C) 

Y 


2 6.5 

ns 

tPHL 

2 7 

2 6 

IPLH 

G 

Y 

3 8 

3 7 

ns 

iPHL 

4 13.5 

4 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS353, SN54AS353A, SI\I74ALS353, SN74AS353A 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

□ 2661, APRIL 1982-REVISED MAY 1986 

• Inverting Versions of 'ALS253 and 'AS253 SN54ALS353, SN54AS353A . . . J PACKAGE 

SN74ALS353. SN74AS353A . . . D OR N PACKAGE 

• Permits Multiplexing from N Lines to 1 Line (TOP view) 

• Performs Parallel-to-Serial Conversion 

• Typical 'ALS353 Power per Multiplexer ... 20 mW 

• Package Options Include Plastic "Small Outline" 

Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 



description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND- 
OR-invert gates. Separate strobe inputs (G) are provided for each 
of the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS353 and SN54AS353A are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS353 and SN74AS353A are characterized 
for operation from 0°C to 70 °C. 


SN54ALS353, SN54AS353A . . . FK PACKAGE 
(TOP VIEW) 

U 

IC3 U Ult3 

CQ <- Z > csi 


A 

2C3 

NC 

2C2 

2C1 


>- Q U >- O 
*- Z Z CN O 
C) CM 



NC — No interna) connection 


logic symbol^ 



Select inputs A and B are common to both sections. tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 
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SN54ALS353, SN54AS353A, SN74ALS353, SN74AS353A 
DUAL 1-0F-4 DATA SELECTDRS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 



Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS353, SN54AS353A - 55 °C to 1 25 °C 

SN74ALS353, SN74AS353A 0°Cto70°C 

Storage temperature range -65°Cto150°C 



SI\I54ALS353, SN74ALS353 
DUAL l OF-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE DUTPUTS 


recommended operating conditions 



SIM54ALS353 

SN74ALS353 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VcQ Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.7 

, 0.8 

■■l 

IQH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 

HB 

Operating free-air temperature 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS353 

SN74ALS353 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc ~ “ —18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

VcC-2 

V 

Vcc = 't.5 V, IqI-I = - 1 mA 

2.4 3.3 


Vcc - 't.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc “ 't.B V, Iql = 12 mA 

0.25 ,0.4 

0.25 0.4 

V 

Vcc ~ lOL “ 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

aA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V, 

-20 

-20 

/iA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, .V| = 0.4 V 

-0.1 

-0.1 

mA 

lot 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

Icc 

disabled 

Vcc = 5.5 V, 

All inputs, at 4.5 V 

8 13 

8 13 

mA 

enabled 

All inputs at Gnd 

7 12 

7 12 


^All typical values are at = 5 V, T/^ = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 






Vcc = A. 5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 SJ, 

Ta = MIN to MAX 


UNIT 




SN54ALS353 

SN74ALS353 





MIN 

MAX 

MIN MAX 


tPLH 

A or B 


5 

32 

5 

24 

ns 

IPHL 


5 

24 

5 

21 

IPLH 

Data (Any C) 


4 

24 

4 

18 


tPHL 


3 

15 

3 

13 


tpZH 



3 

18 

3 

13 

ns 

tpZL 



3 

20 

2 

16 

IPHZ 



2 

12 . 

2 

10 


'PLZ 



2 

22 

2 

14 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS353A, SI\I74AS353A 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3 STATE OUTPUTS 


recommended operating conditions 




Vcc Supply voltage 


V|H High-level input voltage 


V|L Low-level input voltage 


Iqh High-level output current 


Iql Low-level output current 


T/^ Operating free-air temperature 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



TEST CONDITIONS 

Vcc 

4.5 

V, 

l| = - 

18 mA 

Vcc 

4.5 

V to 5.5 V, 

'oh = 

-2 mA 

Vcc 

4.5 

V, 

'oh = 

- 12 mA 

Vcc 

4.5 

V, 

'oh = 

-15 mA 

Vcc 

4.5 

V, 

'OL = 

32 mA 


SN54AS353A 

SN74AS353A 

MIN TYP^ MAX 

MIN TYP^ MAX 

-1.2 

-1.2 

Vcc -2 

Vcc -2 



A, B 


All others 


A, B 


All others 


A, B 


All others 



Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc ~ 5.5 V 


V| = 7 V 


V| = 2.7 V 


V| = 0.4 V 


Vo = 2.25 V 


Outputs high 


Outputs low 


Outputs disabled 



-112 -30 


24 


-112 


24 

31 mA 



^All typical values are at Vcc = 5 V, = 25 ‘’C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF. 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS353A 

SN74AS353A 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 


3 

10 

3 

9 


IPHL 


4 

14 

4 

12 


tPLH 

Data (Any C) 


3 

8.5 

3 

7.5 


tpHL 


2 

6.5 

2 

6 


tPZH 

Strobe 


3 

8.5 

3 



tPZL 


4 

13.5 

4 

12.5 


'PHZ 

Strobe 


2 

6.5 

2 

5.5 

ns 

tPLZ 


3 

9 

3 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS373, SI\i54AS373, SI\I74ALS373, SI\I74AS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


I * 8 Latches in a Single Package 
• 3-State Bus-Driving True Outputs 
• Full Parallel Access for Loading 
• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data 
Lines 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'ALS373 and 'AS373 
are transparent D-type latches. While the enable 
(C) is high the Q outputs will follow the data (D) 
inputs. When the enable is taken low, the Q 
outputs will be latched at the levels that were 
set up at the D inputs. 

A buffered output-control input (OC) can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 

The output control OC does not affect the 
internal operations of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54ALS373 and SN54AS373 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS373 and SN74AS373 are 
characterized for operation from 0°C to 70°C. 


D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS373, SN54AS373 . . . J PACKAGE 
SN74ALS373, SN74AS373 . . . DW OR N PACKAGE 
(TOP VIEW) 


ocC 

71 

J 20 

Dvcc 

IQC 

2 

19 

USQ 

idC 

3 

18 

USD 

2DC 

4 

17 

J7D 

2QC 

5 

16 

J7Q 

3QC 

6 

15 

Il6Q 

3D|: 

7 

14 

H6D 

4D [I 

8 

13 

D 5D 

4Ql^ 

9 

12 

J 5Q 

GND[^ 

10 

1 1 

DC 


2 


SN54ALS373, SN54AS373 . . . FK PACKAGE 
(TOP VIEW) 



FUNCTION TABLE (EACH LATCH) 


OC 

INPUTS 

ENABLE C 

"o' 

OUTPUT 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Co 

H 

X 

X 

z 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 
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SI\I54ALS373, SI\I54AS373, SN74ALS373, SI\I74AS373 
OCTAL D-TYPE TRAWSPARENT LATCHES WITH 3-STATE OUTPUTS 


absolute maximum ratings over free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS373, SN54AS373 -55°C to 125°C 

SN74ALS373, SN74AS373 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS373 

SN74ALS373 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V||-) High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IQH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


t^^ Pulse duration, enable C high 

10 

10 

|[|g| 

tgy Setup time, data before enable Ct 

10 

10 

ns 

th Hold time, data after enable Ci 

7 

7 

ns 

T/^ Operating free-air temperature 

-55 125 

o 

r*- 

O 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS373 

SN74ALS373 

UNIT 

MIN TYPI MAX 

MIN TYPi MAX 

V|K 

Vcc “ h = “18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc “ V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

< 

o 

o 

V 

Vcc “ V. lOH = “ 1 

2.4 3.3 


Vcc “ V, Iqh - “2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0,4 

V 

Vcc “ 4.5 V Iql = 24 mA 


0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

^,A 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

-20 

mA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

VqC = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

9 16 

9 16 

mA 

Outputs low 

16 25 

16 25 

Outputs disabled 

17 27 

17 27 


^All typical values are at Vqq = 5 V, T/^ = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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SI\I54ALS373, SI\I74ALS373 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 






Vcc - 4.5 V to 5.5 V, 
Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 Q. 

R2 - 500 0, 

Ta “ MIN to MAX 


UNIT 




SN54ALS373 

SN74ALS373 





MIN 

MAX 

MIN 

MAX 


tPLH 


Q 

2 

17 

2 

12 

ns 

tPHL 


1 19 

4 

16 

tPLH 


Any Q 

6 

29 

6 

22 

ns 

tPHL 


1 27 

7 

23 

tPZH 

OC 

Any 0 

3 

33 

6 

18 

ns 

tPZL 

3 

24 

5 

20 

<PHZ 

OC 

Any Q 

2 

24 

2 

10 

ns 

tPLZ 

2 

16 

2 

12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 




SN54AS373 

SN74AS373 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

lOH 

High-level output current 

- 12 

-15 

mA 

'OL 

Low-level output current 

32 

48 

mA 

tw 

Pulse duration, enable C high 

5.5 

4.5 

ns 

tsu 

Setup time, data before enable Ci 

2 

2 

ns 


Hold time, data after enable C! 

3 

3 

ns 

Ta 

Operating free-air temperature 

-55 


125 

0 


70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS373 

SN74AS373 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ 4.5 V, Iqh = - 12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = “15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.27 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.32 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

^A 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-50 

-50 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.02 -0.5 

-0.02 -0.5 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

Icc 

Vcc = 5.5 V 

Outputs high 

55 90 

55 90 

mA 

Outputs low 

55 85 

55 85 

Outputs disabled 

65 100 

65 100 


^All typical values are at Vqq = 5 V, 1/^.= 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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OCTAL D-Ty'pE TRANSPAREWT LATCHES WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS373 

SN74AS373 

MIN MAX 

MIN MAX 

fPLH 

D 

Q 

3 8 


ns 

tPHL 



tPLH 

C 

Any Q 



ns 

tPHL 

5 8 

. 5 7.5 

tpZH 

OC 

Any Q 

2 7.5 

2 6.5 

ns 

tPZL 



tPHZ 

OC 

Any Q 

3 7.5 

3 6.5 

ns 

fPLZ 

3 8 

3 7 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS374, SI\I54AS374, SI\I74ALS374. SI\I74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


D2661, APRIL 1982 REVISED MAY 1986 


I * D-Type Flip-Flops In a Single Package 
• 3-State Bus-Driving True Outputs 
• Full Parallel Access for Loading 
• Buffered Control Inputs 

• Package Options Include Plastic “Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 


SN54ALS374, SIM54AS374 . . . J PACKAGE 
SN74ALS374. SN74AS374 . . . DW OR N PACKAGE 
(TOP VIEW) 



vcc 

8Q 

8D 

7D 

7Q 

6Q 

6D 

5D 

5Q 

CLK 


SN54ALS374, SN54AS374 . . . FK PACKAGE 
(TOP VIEW) 


The eight flip-flops of the 'ALS374 and 'AS374 are edge- 
triggered D-type'flip-flops. On the positive transition of the clock 
the Q outputs will be set to the logic levels that were set up at the 
D inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high- 
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 



The output control (OC) does not affect the internal operation of 
the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 

The SN54ALS374 and SN54AS374 are characterized for 
operation over the full military temperature range of -55°C to 
1 25 °C. The SN74ALS374 and SN74AS374 are characterized 
for operation from 0°C to 70 ®C. 


FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

5C 

CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

oo 

H 

X 

X 

Z 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS374, SI\I54AS374, SI\I74ALS374, SN74AS374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


logic symbolT 


logic diagram (positive logic) 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range; SN54ALS374, SN54AS374 - 55 °C to 1 25 °C 

SN74ALS374,SN74AS374 0°Cto70°C 

Storage temperature range -65°Cto150 °C 
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SI\I*i4AL5517d 55I\17AALS17A 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS374 

SN74ALS374 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh high-level output current 

-1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

fclock Clock frequency 

0 30 

0 35 

MHz 

tyy Pulse duration 

CLK high 

16.5 

14 

ns 

CLK low 

16.5 

14 

tsu Setup time, data before CLKl 

10 

10 

ns 

th Hold time, data after CLKl 

4 

0 

ns 

T/^ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS374 

SN74ALS374 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VqH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc ~ 4.5 V, Iqh = ffA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

lOZH 

Vcc = 5-5 V, Vo = 2.7 V 

20 

20 

/‘A 

lOZL 

Vcc = 5-5 V, Vo = 0.4 V 

-20 

-20 

pA 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

liA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'o* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

11 19 

11 19 

mA 

Outputs low 

00 

CM 

O) 

19 28 

Outputs disabled 

20 31 

20 31 


’^All typical values are at ^CC = 5 V, T/^ = 25 °C, 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 n, 

Ta = min to MAX 

UNIT 

SN54ALS374 

SN74ALS374 

MIN MAX 

MIN MAX 

^max 



30 

35 


tPLH 

CLK 

Q 

3 21 

3 12 

ns 

tPHL 

5 19 

5 16 

tpZH 

OC 

Q 

5 27 

5 17 

ns 

tpZL 

6 23 

7 18 

tPHZ 

OC 

Q 

2 12 

2 10 

ns 

tPLZ 

3 33 

3 18 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TYPICAL APPLICATION DATA 

EXPANDABLE 4-WORD BY 8-BIT GENERAL REGISTER FiLe 


4 

'ALS374 
OR 'AS374 



INPUT OUTPUT 
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SN54AS374, SN74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 




SN54AS374 

SN74AS374 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 


5 

^^9 

4,5 

5 5,5 

V 

V|H 

High-level input voltage 

2 

2 

HSI 

V|L 

Low-level input voltage 

0,7 

0,8 

l^^l 

lOH 

High-level output current 

-12 

-15 


lOL 

Low-level output current 

32 

48 


Iclock 

Clock frequency 

0 


100 

0 

125 


tw 

Pulse duration 

CLK high 

5,5 

4 


CLK low 

5 

3 


tsu 

Setup time data 

before CLKl 

3 

2 

ns 


Hold time, data after CLKl 

3 

2 

ns 

Ta 

Operating free-air temperature 

-55 


125 

0 

70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS374 

SN74AS374 

UNIT 

MIN TYPt MAX 

MIN TYpt MAX 

V|K 

Vcc = 4,5 V, || = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4,5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.2 


Vcc = 4,5 V, Iqh = -15 mA 


2.4 3.3 

VoL 

Vcc = 4.5 V, Iql = 32 mA 

0.29 0.5 


V 

Vcc = 4.5 V Iql = 48 mA 


0.34 0,5 

'OZH 

Vcc = 5-5 V, Vq = 2.7 V 

50 

50 

aA 

lOZL 

Vcc = V, Vq = 0.4 V 

-50 

-50 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

OC, CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

Data 

-3 

-2 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

77 120 

77 120 

mA 

Outputs low 

84 128 

84 128 

Outputs disabled 

84 128 

84 128 


^All typical values are at V^c = 5 V, T/^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IQ 5 . 
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ALS and AS Circuits 


SN54AS374, SI\I74AS374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4-5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n 

R2 = 500 n 

Ta = MIN to MAX 


UNIT 




SN54AS374 

SN74AS374 






MIN 

MAX 

MIN 

MAX 


^max 



100 


125 



tPLH 

CLK 

Q 

3 

1 1 

3 

8 

ns 

tPHL 

4 

11.5 

4 

9 

IPZH 

OC 

Q 

2 

7 

2 

6 

ns 

tpZL 

3 

1 1 

3 

10 

tPHZ 

OC 

Q 

2 

7 

2 

6 

ns 

tPLZ 

2 

7 

2 

6 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TYPICAL APPLICATION DATA 


BIDtRECTIONAL BUS DRIVER 


OUTPUT 
CONTROL 1 

CLOCK 1 


BIDIRECTIONAL 
DATA BUS 1 


OUTPUT 
CONTROL 2 


CLOCK 2 


'ALS374 
or 'AS374 


EN 

>C1 

S pj 

ID t> y 








•ALS374 
or 'AS374 

EN 

>C1 

3 E“ 

<] 

A 

o 









BIDIRECTIONAL 
DATA BUS 2 


CLOCK 1 H 

BUS 

EXCHANGE “U" 
CLOCK 2 H 


CLOCK 



“U" 

“i_r 


CLOCK CIRCUIT FOR BUS EXCHANGE 
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SI\I54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 

OCTAL BUFFERS WITH 3 STATE OUTPUTS 

□ 2661, APRIL 1982 - REVISED MAY 1986 



• Mechanically and Functionally Interchangeable with 
DM71/81LS97 and DM71/81LS98 

• P-N-P Inputs Reduce Bus Loading 

• 3-State Outputs Rated at Iql of 12 mA and 24 mA for 
SIM54ALS' and SN74ALS', Respectively 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


DEVICE 

DATA PATH 

'ALS465A 

'ALS466A 

'ALS467A 

'ALS468A 

True 

Inverting 

True 

Inverting 


SN54ALS465A, SN54ALS466A . . . J PACKAGE 
SN74ALS465A, SN74ALS466A . . . DW OR N PACKAGE 
(TOP VIEW) 


GlC 

TI 

J20 

H vcc 

A1 C 

2 

19 

H G2 

YlC 

3 

18 

D A8 

A2C 

4 

17 

I] Y8 

Y2 C 

5 

16 

DA7 

A3C 

6 

15 

:y7 

Y3C 

7 

14 

H A6 

A4C 

8 

13 

D Y6 

Y4 C 

9 

12 

D A5 

GND Z 

10 

1 1 

: Y5 


SIM54ALS465A, SN54ALS466A . . . FK PACKAGE 
(TOP VIEW) 


description 

These octal buffers utilize the latest advanced low-power Schottky 
technology. The 'ALS465A and 'ALS466A have a two-input 
active-low AND enable gate controlling all eight data buffers. The 
'ALS467A and 'ALS468A have two separate active-low enable 
inputs each controlling four data buffers. In each case, a high level 
on any G places the affected outputs at high impedance. 

The SN54ALS465A, SN54ALS466A, SN54ALS467A, and 
SN54ALS468A are characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS465A, SN74ALS466A, SN74ALS467A, and 
SN74ALS468A are characterized for operation from 0°C to 70 °C. 



SN54ALS467A, SN54ALS468A . . . J PACKAGE 
SN74ALS467A, SN74ALS468A . . . DW OR N PACKAGE 
(TOP VIEW) 


SN54ALS467A. SN54ALS468A . . . FK PACKAGE 
(TOP VIEW) 




'T Q »- V- IN 

> -Z. > < > 

LP CN CM CM 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS465A THRU SI\I54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3 STATE OUTPUTS 


logic symbols T 


'ALS465A 






logic diagrams (positive logic) 




< 

(31 



< 

(51 




(71 

X* 


< 

(9) 



< 

(111 




(13) 




(15) 





G1 


G2 

Y1 

A1 

Y2 

A2 

Y3 

A3 

Y4 

A4 

Y5 

A5 

Y6 

A6 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 


Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 





logic symbols^ 


SI\I54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SI\I74ALS468A 

OCTAL BUFFERS WITH 3-STATE OUTPUTS 





2G niii 


2A1 IHL 
2A2i2iL 
2A3lI£L 

2A4IHL 


logic diagrams (positive logic) 







(21 K 

V. (3' 



(4) K 

.. (51 



(6) K 

. (7) 


1 A3 



1Y3 

1A4 

(8) 

5 (9) 

1Y4 





1 (11) 

K 

* (13) 


i 

hi 

(15) 




iH 

iffl 


Mhese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


2 


^The extended limit applies only if Vqq is maintained between 4.75 V and 5.25 V. 

The 48 mA iimit applies for SN74ALS465A-1, SN74ALS466A-1 , SN74ALS467A-1, and SN74ALS468A-1 oniy. 


electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS465A 

THRU 

SN54ALS468A 

SN74ALS465A 

THRU 

SN74ALS468A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc “ V, l| = -18 mA 

- -1.5 

-1.5 

V 

Vqh 

Vcc = ‘^•5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ ^'5 V, Iqh = mA 



Vcc = V, Iqh = -12 mA 

2 


Vcc “ Iqh - mA 


2 

Vql 

Vcc = 'I S V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

— 

'OZL 

Vcc = 5.5 V, Vq = 0,4 V 

-20 

-20 


l| 

Vcc = 5..5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5,5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

^ESQI 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 


'cc 

'ALS465A 

'ALS467A 

Vcc = 5.5 V 

Outputs high 

11 21 

11 16 

mA 

Outputs low 

19 33 

CO 

CM 

O) 

Outputs disabled 

23 38 

23 33 

'ALS466A 

'ALS468A 

Vcc = 5.5 V 

Outputs high 

7 15 

7 10 

mA 

Outputs low 

16 29 

CM 

CO 

Outputs disabled 

19 32 

19 27 


*AII typicai values are at = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that ciosely approximates one halt of the true short-circuit output current, iQg. 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS465A THRU SN54ALS468A -55°C to 125°C 

SN74ALS465A THRU SN74ALS468A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS465A 

THRU 

SN54ALS468A 

SN74ALS465A 

THRU 

SN74ALS468A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

{DU 

lOH High-level output current 

-12 

-15 

BES 

Iql Low-level output current 

12 

24 

mA 


48l 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 
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SN54ALS465A THRU Siy54ALS468A, SN74ALS465A THRU SI\I74ALS468A 

OCTAL BUFFERS WITH 3-STATE OUTPUTS 


'ALS465A, 'ALS467A switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 (2, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54ALS465A 

SN74ALS465A 





SN54ALS467A 

SN74ALS467A 





MIN 

MAX 

MIN 

MAX 


tPLH 



2 

16 

2 

13 

ns 

tPHL 



' 4 

15 

4 

12 

tPZH 

G 

Any Y 

4 

27 

4 

23 


tPZL 

5 

30 

5 

25 


tPHZ 

G 

Any Y 

2 

12 

2 

10 


tPLZ 

3 

21 

3 

18 



'ALS466A, 'ALS468A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pp, 

R1 = 500 a. 

R2 = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54ALS466A 

SN54ALS468A 

SN74ALS466A 

SN74ALS468A 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

3 14 

3 12 

ns 

tPHL 

2 11 

2 9 

tpZH 

G 

Any Y 

4 21 

4 16 

ns 

tPZL 

7 25 

7 23 

tPHZ 

G 

Any Y 

2 12 

2 10 

ns 

tPLZ 

2 20 

2 17 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS518 THRU S1\154ALS522, SN74ALS518 THRU SI\I74ALS522 

8-BIT IDENTITY COMPARATORS 

D2661, JUNE 1982-REVISED MAY 1986 


• Compares Two 8-Bit Words 

• Choice of Totem-Poie or Open-Collector Outputs 

• 'ALS518, 'ALS520, and 'ALS522 Have 20-kQ Pull-up 
Resistors on Q Inputs 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


TYPE 

INPUT 

PULL-UP " 

RESISTOR 

OUTPUT FUNCTION 

AND 

CONFIGURATION 

■ALS518 

Yes 

P = Q open-collector 

'ALS519 

No 

P = Q open-collector 

'ALS520 

Yes 

P = Q totem-pole 

'ALS521 1 

No 

P = Q totem-pole 

'ALS522 

Yes 

P = Q open-collector 


t'ALS521 is identical to 'ALS688 


description 

These identity comparators perform comparisons on two eight- 
bit binary or BCD words. The 'ALS518 and 'ALS519 provide 
P = Q outputs, while the 'ALS520, 'ALS521, and 'ALS522 
provide P = Q outputs. The 'ALS518, 'ALS519, and 'ALS522 
have open-collector outputs. The 'ALS518, 'ALS520, and 
'ALS522 feature 20-kQ pull-up termination resistors on the Q 
inputs for analog or switch data. 

The SN54ALS518 through SN54ALS522 are characterized for 
operation over the full military temperature range of -55°C to 
125 °C. The SN74ALS518 through SN74ALS522 are 
characterized for operation from 0°C to 70 °C. 


SN54ALS' . . . J PACKAGE 
SN74ALS' . . . DW OR IM PACKAGE 
(TOP VIEW) 


gC 

TI 

J20 

C Vcc 

poC 

2 

19 

3 P = Q/P = Qf 

QOC 

3 

18 

D Q7 

piC 

4 

17 

D P7 

QIC 

5 

16 

D Q6 

P2C 

6 

15 

U P6 

Q2 C 

7 

14 

H Q5 

P3 H 

8 

13 

1 P5 

Q3|I 

9 

12 

3 Q4 

GNDQ 

10 

11 

3 P4 


SN54ALS’ . . . FK PACKAGE 
(TOP VIEW) 



fp = Q for -ALSSIS and 'ALSBig, and P = Q for 
'ALS520, 'ALS521, and 'ALS522. 


;^ 2 : ■ 


FUNCTION TABLE 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\I54ALS518 THRU SI\I54ALS522, SN74ALS518 THRU SI\I74ALS522 
8-BIT IDENTITY COMPARATORS 


logic symbols^ 



'ALS518 

'ALS520 

'ALS522 

'ALS519 

’ALS521 


1 COMP 1 

1 COMP 1 

1 COMP 


G1 

O'* 


logic diagrams (positive logic) 
'ALS518 


’ALS520 

'ALS521 

'ALS522 


'These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12 
Pin numbers shown are for DW, J. and N packages. 
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SI\I54ALS518 THRU Sni54ALS522, SI\I74ALS518 THRU SIU74ALS522 

8 BIT IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: Q inputs of 'ALS5 1 8, 'ALS522 VcC + 0-5 V or 5.5 V, whichever is less 


All other inputs 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS51 8, SN54ALS51 9, SN54ALS522 -55°Cto125°C 

SN74ALS518,SN74ALS519,SN74ALS522 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS518 

SN54ALS519 

SN54ALS522 

SN74ALS518 

SN74ALS519 

SN74ALS522 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 126 

0 70 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS518 

SN54ALS519 

SN54ALS522 

SN74ALS518 

SN74ALS519 

SN74ALS522 

UNIT 

MIN TYPI MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

'oh 

Vcc = 5.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4,5 V, Iql = 24 mA 


0.35 0.5 

l| 

'ALS51 8, 'ALS522 Q inputs 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

All other inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

l|H 

'ALS518, 'ALS522 Q inputs 

Vcc = 5.5 V, V| = 2.7 V 

-0.2 

-0.2 

mA 

All other inputs 

20 

20 

pA 

l|L 

'ALS518, ’ALS522 Q inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All other inputs 

-0.1 

-0.1 

'cc 

'ALS518 

Vcc ” Note 1 

11 17 

11 17 

mA 

'ALS519 

11 17 

11 17 

'ALS522 

11 17 

11 17 


'^All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: Ice nieasured with G grounded, P and Q at 4.5 V. 
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ALS and AS Circuits 


SN54ALS518 THRU SN54ALS522, SI\I74ALS518 THRU SI\I74ALS522 
8-BIT IDENTITY COMPARATORS 


'ALS518, 'ALS519 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS518 

SN54ALS519 

SN74ALS518 

SN74ALS519 

MIN MAX 

MIN MAX 

tPLH 

P or Q 

P=a 

15 37 

15 33 

ns 

tPHL 

3 18 

3 15 

tpLH 

G 

II 

D 

15 37 

15 33 

ns 

tPHL 

3 18 

3 15 


'ALS522 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 n, 

Ta = min to MAX 


UNIT 




SN54ALS522 

SN74ALS522 





MIN 

MAX 

MIN 

MAX 


IPLH 

P or Q 


10 

30 

10 

25 


tpHL 


5 

25 

5 

23 


tPLH 


P = Q 

8 

30 

8 

25 

ns 

tpHL 


8 

30 

8 

23 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS518 THRU SN54ALS522, SI\I74ALS518 THRU SI\I74ALS522 

8-BIT IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 

Supply voltage, Vcc 

Input voltage: Q inputs of 'ALS520 Vcc + 0.5 V or 5.5 V, whichever is less 

All other inputs 7 V 

Operating free-air temperature range: SN54ALS520, SN54ALS521 -55°Cto125°C 

SN74ALS520, SN74ALS521 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS520 

SN54ALS521 

SN74ALS520 

SN74ALS521 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

^IH High-level input voltage 

2 

2 

BSI 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-1 

-2.6 

■Bf 

Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS520 

SN54ALS521 

SN74ALS520 

SN74ALS521 

UNIT 

MIN TYPf MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc ~ ^ *OH ~ -0.4 mA 

< 

o 

o 

1 

< 

o 

o 

[ 

V 

Vcc ~ 4.5 V, Iqh = mA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

Vql 

Vcc “ 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V Iql = 24 mA 


0.35 0.5 

ll 

'ALS520 Q inputs 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

All other inputs 

Vcc = 5.5 V V| = 7 V 

0.1 

0.1 

||h 

'ALS520 Q inputs 

Vcc = 5.5 V, V| = 2.7 V 

-0.2 

-0.2 

■w 

All other inputs 

20 

20 


l|L 

'ALS520 Q inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

All other inputs 

-0.1 

-0.1 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

msrm 

'cc 

'ALS520 

Vcc = 5.5 V, See Note 1 

12 19 

12 19 

mA 

'ALS521 

12 19 

12 19 


^All typical values are at VcC = 5 V. T/ij = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqq is measured with G grounded and P and Q inputs at 4.5 V. 
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ALS and AS Circuits 


SI\I54ALS518 THRU SN54ALS522, SN74ALS518 THRU SI\I74ALS522 
8-BIT IDENTITY COMPARATORS 



'ALS520, 'ALS521 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 £3, 

Ta = MIN to MAX 

UNIT 

SN54ALS520 

SN54ALS521 

SN74ALS520 

SN74ALS521 

MIN MAX 

MIN MAX 

tPLH 

P or Q 

P = Q 

3 19 

CO 

ns 

tpHL 

3 25 

5 20 

*PLH 

G 

P = Q 

2 18 

2 12 

ns 

tPHL 

5 23 

5 22 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SIV54ALS526, SI\I54ALS527, SI\I54ALS528 
SI\i74ALS526, SN74ALS527, SI\I74ALS528 
FUSE-PROGRAMMABLE IDENTITY COMPARATORS 

D2826, JUNE 1984 - REVISED MAY 1986 


• Can Be Programmed and Verified on Most 
Incoming Test Equipment 

• Reduces Board and Package Size for 
Similar Fixed Comparator Functions 

• High-Speed Address Recognition 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 300-mil 
□IPs 


Programming Capabilities 

'ALS526 — Fuse Programmable 16-Bit 
Identity Comparator 
'ALS527 — Fuse Programmable 8-Bit 

Identity Comparator and 4-Bit 
Comparator 

'ALS528 — Fuse Programmable 12-Bit 
Identity Comparator 


• Dependable Texas Instruments Quality 
and Reliability 

SN54ALS526 . . . J PACKAGE SN54ALS527 . . . J PACKAGE 

SN74ALS526 . . . DW OR N PACKAGE SN74ALS527 . . . DW OR N PACKAGE 


SN54ALS528 . . . J PACKAGE 
SN54ALS528 . . . DW OR N PACKAGE 



(TOP VIEW) 


(TOP VIEW) 


(TOP VIEW) 



SN54ALS526 . . . FK PACKAGE 
(TOP VIEW) 


SN54ALS527 . . . FK PACKAGE 
(TOP VIEW) 


SN54ALS528 . . . FK PACKAGE 
(TOP VIEW) 



P11 

P10 

NC 

P9 

P8 


NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SI\I54ALS526, SN54ALS527, SN54ALS528 
SI\I74ALS526, SN74ALS527, SN74ALS528 
FUSE-PROGRAMMABLE IDENTITY COMPARATORS 


description 



The 'ALS526 and 'ALS528 are fuse-progrannmable identity comparators designed for easy programming 
in fixed-comparator applications. The 'ALS526 compares a 16-bit data word against a preprogrammed 
16-bit data word while the 'ALS528 compares a 12-b|t data word against a preprogrammed 12-bit data 
word. The P = Q output will go low when the applied data word (P inputs) matches the preprogrammed 
data word (Q represents the preprogrammed data word). Programming is easily accomplished on the bench 
or with conventional automatic test equipment. Special equipment such as PROM-programmers are not 
required. 

The 'ALS527 is a c ombin atjon of an 8-bit fuse-programmable comparator and a conventional 4-bit 
comparator. For the P = Q output to go low, the applied data word PO through P7 rnust match the 
preprogrammed data word QO through Q7, and the applied data word P8 through P1 1 rriust match the 
applied data word Q8 through Q1 1 . 

The SN54ALS526, SN54ALS527, and SN54ALS528 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS526, SN74ALS527, and SN74ALS528 are 
characterized for operation from 0°C to 70 °C. 


programming procedure 

Before any fuses are blown, the inputs will recognize a low logic level. Therefore, only the bits that are 
to recognize a high logic level require programming. A fuse is blown by applying 12 volts (V|hh) the 
desired P input and also to the G input. This permanently programs the pin to recognize a high. 

Only one input pin should be programmed at a time. 

Step 1. Take G to V|L and apply V|h to all P inputs^. 

Step 2. Take ^sired P input to_yiHH> output will be low if the fuse is intact. 

Step 3. Pulse G to V|hH- After G has returned to V|L, the output will be high indicating that the fuse 

is blown. 

Step 4. Take P input back to V|H- Repeat steps 2 through 4 to program additional inputs. 

verification procedure 

These devices can be checked to determine which fuses if any are blown. Figure 1 shows how verification 
can be accomplished during programming. 

Step 1. Take G and all P inputs^ to V|l. If the output is low, all fuses are intact. 

Step 2. Take all P inputs^ to V|h. The output should be high except when all fuses are blown. If a|l fuses 

are blown then the output will be low. 

Step 3. Take test input to V|hh- leaving other inputs at V|H- If the output goes low, the fuse is intact. 
If the output goes high, the fuse is blown. 

Step 4. Take test input back to Vih- Repeat steps 3 and 4 to test additional inputs. 

^For the 'ALS527, P8 through P11 inputs must match the Q8 through Oil inputs. 
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SN54ALS526, SN54ALS527, SI\I54ALS528 
SI\i74ALS526, SI\I74ALS527, SN74ALS528 
FUSE-PROGRAMMABLE IDENTITY COMPARATORS 


logic diagrams (positive logic) 

'ALS526 


'ALS527 


PROGRAMMING 


1 




— 

PROGRAMMING 
CIRCUIT 
BLOWN -0 


H 

bs 

■ 


INTACT - 1 


1 


B 


— 

PROGRAMMING 

CIRCUIT 

BLOWN - 0 



PROGRAMMING 


ENABLE — • 

CIRCUIT 


— ENABLE — • 

CIRCUIT 

-0 ' 


i 




T > 

T > 

t> 





■<0 


PROGRAMMING 
CIRCUIT 
BLOWN 
INTACT -1 


■ — iVvi 

iMMING r- H ^ 

:uiT J 




PROGRAMMING 
CIRCUIT 
BLOWN »0 
INTACT - 1 


PROGRAMMING 
ENABLE |— ' 
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ALS and AS Circuits 


SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526. SN74ALS527, SN74ALS528 
FUSE-PROGRAMMABLE IDENTITY COMPARATORS 


logic symbols'!^ 


'ALS526 


'ALS527 




PO 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

G 


P8 

P9 

P10 

P11 

08 

09 

Q10 

Oil 


(2) ^ 

. S' 

(3) 


(4) 


(51 ^ 


(6) 


(7) 


(8) 


(9) 


(1) 





COMP 


(11) 

8^ 


(13) 

1 


(15) 



(17) 

J 



P=Q - 


(12) 

a 


(14) 


(16) 

J>Q 


(18) 

4 





'ALS528 


(2) 

& 

(3) 


(4) 


(5) 


(6) 


(7) 




(10) 


(11) 


(12) 


(13) 


(14) 





^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 

‘These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For a correct symbol for the programmed device, delete the 
polarity symbol (^) at any input whose programming fuse has been blown. 
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SN54ALS526, SN54ALS527, SI\I54ALS528 
SN74ALS526, SN74ALS527, SI\I74ALS528 
FUSE-PROGRAMMABLE IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage (see Note 1) 5.5 V 

Operating free-air temperature range: SN54ALS' -55°Cto 125°C 

SN74ALS' 0°CCto70°C 

, Storage temperature range -65°Cto150°C 


NOTE 1: These ratings apply except for programming pins during a programming cycle. 


recommended operating conditions 




SN54ALS' 

SN74ALS' 

UNIT 



MIN 

NOM MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 

4.5 

5 5.5 


5 . 5.5 

V 

V|H 

High-level input voltage 

2 


2 

5.5 

m, 

V|L 

Low-level input voltage 

0.7 

0.8 


lOH 

High-level output current 

-1 

-2.6 


'OL 

Low-level output current 

12 

24 

lESiH 

Ta 

Operating free-air temperature 

-55 

125 

0 

70 

IQI 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS' 

SN74ALS' 

UNIT 

MIN TYPi MAX 

MIN TYpI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

< 

o 

o 

1 

V 

Vcc “ 4.5 V, IqI-I = -1 mA 



Vcc ~ 4.5 V, Iqh “ -2.6 mA 



Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql = 24 mA 


0.36 0.5 

ll 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, Vj = 2.7 V 

20 

20 

B9i 

II 

Vcc = 5.5 V, V|L = 0.4 V 

-0,2 

-0.2 

mA 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -130 

-30 -130 

mA 

'cc 

'ALS526 

Vcc ~ 5.5 V, All inputs at 4.5 V 

16 27 

16 27 

mA 

'ALS527 

CM 

15 24 

'ALS528 

13 21 

13 21 


^All typical values are at V^c = 5 V, T/^ = 25°C. 

*The output conditions have been chosen to produce a current that closely approximtes one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 500 fl, 

Ta - MIN to MAX 


UNIT 




SN54ALS' 

SN74ALS' 






MjN 

MAX 

MIN 

MAX 


tPLH 

P or Q 


3 

18 

3 

15 

ns 

IPHL 

2 

15 

2 

12 

tPLH 


P^ 

2 

18 

2 

15 


tPHL 


2 

15 

2 

12 



NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS526, SI\I54ALS527, SN54ALS528 
SI\I74ALS526, SN74ALS527/ SN74ALS528 
FUSE-PROGRAMMABLE IDENTITY COMPARATORS 


programming parameters 


PARAMETER 

MIN MAX 

I222QI 

ViH High-level input voltage 

2 5.5 

V 

V|L Low-level input voltage 

0.8 

V 

V|hh Program-pulse input voltage 

11.5 ' 12.5 


Vqc Supply voltage 

6.5 7.5 

V 

l|HH Program-pulse input current 



mA 

G 

1.24 

ICCHH Supply current with V|HH applied 

'ALS526 

31 

mA 

'ALS527 

29 

'ALS528 

26 

t^ Pulse duration, program 

10 50 

HB 

t^ Rise time, program voltage 

^ 



TEST TEST TEST BLOW FUSE VERIFY VERIFY VERIFY 

N ►H ►H ►H- — — ►H ►K- ►H H 


INPUTS t 




l^dN'fCARE^ 


V|H 

V|L 


Illustrated above is the following sequence: 

NOTES: A. It is desired to program a particular input to recognize a high level Input. With 71 low and all P inputs'^ at V|l, the output is low if no fuses are blown. 

B. With ^ low all P inputs^ at Vm, the output is high unless all fuses are blown. 

C. The desired input is taken to Vj^H* output goes low if the fuse is intact. 

D. G is pulsed to V|hh blowing the desired fuse. 

E. After S is low output will be high indicating that the fuse is blown. 

F. The programmed input returns to V|n, the output is high unless all fuses have been blown. 

G. All P inputs^ are taken to V||_, the output is high if a fuse has been blown. 

^For the 'ALS527, P8 through P11 inputs must match the Q8 through Q11 inputs. 


FIGURE 1. PROGRAMMING WAVEFORMS 
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SI\I54ALS533, SI\I54AS533, SN74ALS533, SN74AS533 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 - REVISED MAY 1986 


■ • 8-Latches In a Single Package 

■ • 3-State Bus-Driving Inverting Outputs 
I • Full Parallel Access for Loading 

I • Buffered Control Inputs 

• P-I\l-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 


SIM54ALS533, SN54AS533 . . . J PACKAGE 
SN74ALS533, SN74AS533 . . . DW OR N PACKAGE 
(TOP VIEW) 


OC L 

TT 

J 20 

1 vcc 

iqC 

2 

19 

;] 8Q 

ID C 

3 

18 

H 8D 

2D C 

4 

17 

2 70 

2Q C 

5 

16 

J7Q 

3Q C 

6 

15 

2 6Q 

3D C 

7 

14 

;] 6D 

4D C 

8 

13 

2 5D 

4Q C 

9 

12 

2 5Q 

GND C 

10 

11 

:c 


These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the 'ALS533 and 'AS533 are transparent 
D-type latches. While the enable (C) is high, the Q outputs will 
follow the complements of the D inputs. When the enable is 
taken low, the Q outputs will be latched at the inverses of the 
levels that were set up at the D inputs. The 'ALS533 and 
'AS533 are functionally equivalent to the 'ALS373 and 'AS373 
except for having inverted outputs. 

A buffered output-control (OC) input can be used to place the 
eight outputs in either a normai logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control does not affect the internal operation of the 
latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS533 and SN54AS533 are characterized for 
operation over the full military temperature range of -55°C to 
125°C. The SN74ALS533 and SN74AS533 are characterized 
for operation from 0°C to 70 °C. 


SN54ALS533, SN54AS533 . . . FK PACKAGE 
(TOP VIEW) 




Q 

10 


u, 

Ola 





f- 

>- 

lo 

> 

00 





3 

2 

1 

nr 

20 

CT 

19 



2D 

]4 






18 C 

8D 

2Q 

]5 






17[ 

7D 

3Q 

]6 






16[ 

7Q 

3D 

]7 






15[ 

6Q 

4D 

]8 






14[ 

6D 



9 

r—i 

10 

1 — 1 

11 

in 

12 

1 — 1 

13 

ca 





10 

0 

u 

10 

Q 






z 


in 

LO 






CP 







FUNCTION TABLE (EACH LATCH) 


INPUTS 

OUTPUT 

OC 

ENABLE C 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 


Copyright © 1982, Texas Instruments Incorporated 


2-391 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


ALS and AS Circuits 





ALS and AS Circuits 


SN54ALS533, SN54AS533, SI\I74ALS533, SI\I74AS533 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



logic symbol^ 


logic diagram (positive logic) 



EN 

Cl 

n r 

^ (2) 

(11) 

in 

ID 0 V 

'n 

^ (5) 


70 


(6) 


/in (8) 


(9) 



(12) 

fiD 


'x^(15) 

7n (17) 


v^(16) 

8D 


^>.^(19) 





IQ 

2Q 

3Q 

4Q 

50 

6Q 

7Q 

8Q 


OC 

C 

ID 


2D 


3D 


4D 


5D 


6D 


7D 


8D 



'^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS533, SN54AS533 - 55 °C to 1 25 °C 

SN74ALS533, SN74AS533 0°Cto70°C 

Storage temperature range -65°Cto150°C 
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SN54ALS533, SN74ALS533 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54ALS533 

SN74ALS533 


MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 


4.5 5 -5.5 

s 

V|n High-level input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.7 

0.8 

■1 

Iqh High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


tw Pulse duration, enable C high 

15 

15 


tgy Setup time, data before enable 04^ 

15 

15 

■9! 

th Hold time, data after enable C4- 

7 

7 


Operating free-air temperature 

-55 125 

o 

O 

■al 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS533 

SN74ALS533 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 rtiA 

Vcc -2 

< 

o 

o 

1 

V 

Vcc = 4.5 V, Iqh = -1 mA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iqu = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

aA 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

-20 

kA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

■o'* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

10 17 

10 17 

mA 

Outputs low 

17 26 

17 26 

Outputs disabled 

18.5 28 

18.5 28 


^All typical values are at Vqq = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 
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ALS and AS Circuits 


OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 



switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V 







Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 fi, 

R2 = 500 0, 



UNIT 





Ta = MIN to MAX 






SN54ALS533 

SN74ALS533 





MIN 

MAX 

MIN 

MAX 


tPLH 

D 

Q 

4 

24 

4 

19 

ns 

tPHL 

4 

14 

4 

13 

tPLH 


Any Q 

5 

28 

5 

23 

ns 

tPHL 


4 

21 

4 

18 

tPZH 

OC 

Any Q 

4 

19 

4 

17 

ns 

tPZL 

4 

20 

4 

18 

tPHZ 

OC 

Any Q 

2 

12 

2 

10 

ns 

tPLZ 

3 

22 

3 

16 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 




SN54AS533 

SN74AS533 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

mi 

5 


V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 


lOH 

High-level output current 

-12 

-15 

IBQlii 

'OL 

Low-level output current 

32 

48 

■UliH 

tw 

Pulse duration, enable C high 

3 

2 

■B 

^su 

Setup time, data before enable C4- 

2 

2 

ns 1 

th 

Hold time, data after enable C4- 

3 

3 

mmi 

Ta 

Operating free-air temperature 

-55 


125 

0 


70 

°C 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS533 

SN74AS533 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = —2 mA 

Vcc-2 

Vcc-2 

V 

Vcc “ *OH = — 12 mA 



Vcc “ 'oh = -15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.29 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.34 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 


'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-50 

-50 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ixA 

l|L 

Vcc = 5.5 V, V| = 0.5 V 

-0.02 -0.5 

-0.02 -0.5 

mA 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

62 100 

62 100 

mA 

Outputs low 

64 100 

64 100 

Outputs disabled 

71 110 

71 110 


^All typical values are at Vqj; = 5 V, = 25'’C. 

tthe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 0, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS533 

SN74AS533 





MIN 

MAX 

MIN 

MAX 


tPLH 


Q 

4 

10 

4 

7.5 

ns 

tPHL 


4 

8 

4 

7 

tPLH 


Any Q 

5 

11 

5 

9 

ns 

tPHL 



8.5 

4.5 

8 

tpZH 

OC 

Any Q 

2 

7.5 

2 

6.5 

ns 

tpZL 

4.5 

10.5 

4.5 

9.5 

tPHZ 

OC 

Any Q 

3 

7.5 

3 

6.5 


tPLZ 

3 

8 

3 

7 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS534, SN54AS534, SI\I74ALS534, SN74AS534 
OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 - REVISED MAY 1986 


■ • 3-State Bus-Driving Inverting Outputs 
I • Buffered Control Inputs 

I • Package Options Include Plastic "Small Outline" 

I Packages, Ceramic Chip Carriers, and Standard 
I Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are particularly attractive for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the 'ALS534 and 'AS534 are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the Q 
outputs will be set to the complement of the logic states that were 
set up at the D inputs. The 'ALS534 and 'AS534 are functionally 
equivalent to the 'ALS374 and 'AS374 except for having inverted 
outputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or 
a high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high 
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 


SN54ALS534, SN54AS534 . . . J PACKAGE 
SN74ALS534, SN74AS534 . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54ALS534, SIM54AS534 . . . FK PACKAGE 
(TOP VIEW) 



lO Q lO Q 

<4 Z H U5 U5 

m o 


The output control does not affect the internal operatin of the flip- 
flops. Old data can be retained or new data can be entered while 
the outputs are off. 

The SN54ALS534 and SN54AS534 are characterized for 
operation over the full military temperature range of -55 °C to 
1 25 °C. The SN74ALS534 and SN74AS534 are characterized for 
operation from 0°C to 70 °C. 


FUNCTION TABLE (EACH FLIP-FLOP) 


1 INPUTS 

OUTPUT 

oc 

CLK 

D 

Q 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Circuits 


SI\I54ALS534, SN54AS534, SN74ALS534, SI\I74AS534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 



logic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage ^ ^ 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS534, SN54AS534 - 55 °C to 1 25 °C 

SN74ALS534, SN74AS534 0°Cto70°C 


Storage temperature range 

Texas 

2 398 Instruments 
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‘?l\l*idALSR1/l SniTAALSRId 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SI\I54ALS534 

SN74ALS534 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

^clock Clock frequency 

0 30 

0 35 

MHz 

tyv Pulse duration 

CLK high 

16.5 

14 

ns 

CLK low 

16.5 

14 

tsu Setup time, data before CLKI 

10 

10 

ns 

th Hold time, data after CLKI 

0 

0 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS534 

SN74ALS534 

UNIT 

MIN TYPi MAX 

MIN TYpI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc ~ 4.5 V, Iqh = friA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc 4.5 .V, Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5 5 V, Vq = 2.7 V 

20 

20 

mA 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

-20 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

CLK, OC 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

D 

-0.2 

-0.2 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

11 19 

11 19 

mA 

Outputs low 

19 28 

19 28 

Outputs disabled 

10 31 

20 31 


^All typical values are at Vqc = 5 V, T/^ = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IQ3. 
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ALS and AS Circuits 


SN7/1ALS534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54ALS534 

SN74ALS534 





MIN 

MAX 

MIN MAX 


^max 



30 

35 

1029 

tPLH 

CLK 

Any Q 

3 

15 

3 

12 

ns 

tPHL 

5 

18 

5 

16 

tpZH 

OC 

Any Q 

5 

19 

5 

17 


tpZL 

7 

20 

7 

18 


IPHZ 

OC 

Any Q 

2 

12 

2 

10 

ns 

tPLZ 

2 

16 

2 

14 


NOTE 1: Load circuit and voltage waveforms are shown in Section *1. 
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SI\I54AS514 

OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54AS534 

SN74AS534 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4,5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0,8 

0.8 

V 

Iqh High-level output current 

-12 

-15 


Iql Low-level output current 

32 

48 


Iclock Clock frequency 

0 100 

0 125 


tw Pulse duration 

CLK high 

5,5 

4 

ns 

CLK low 

5 

3 

tgu Setup time, data before CLKt 

3 

2 


th Hold time, data after CLKt 

3 

2 

HQI 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS534 

SN74AS534 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc “ h = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = ^ 10 5.5 V, Iqh “ mA 

Vcc-2 

VcC“2 

V 

Vcc “ 4.5 V, Iqh = — 12 mA 

2.4 3.2 


Vcc “ ^OH ~ —15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.29 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.34 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

aA 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-50 

-50 

(lA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vj = 2.7 V 

20 

20 

aA 

l|L 

OC, CLK 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

D 

-3 

-2 


Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

Ice rnA 

Vcc “ 5.5 V 

Outputs high 

77 120 

77 120 

mA 

Outputs low 

84 128 

84 128 

Outputs disabled 

84 128 

84 128 


'^All typical values are at Vqj; = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SI\I54AS534, SN74AS534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc = '^■5 V to 5.5 V, 

Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS534 

SN74AS534 





MIN 

MAX 

MIN 

MAX 


^max 



100 • 

125 


tPLH 

CLK 

Any Q 

3 

1 1 

3 

8 


tPHL 

4 

11.5 

4 

9 


IPZH 

OC 

Any Q 

2 

7 

2 

6 

ns 

tpZL 

3 

1 1 

3 

10 

tPHZ 

OC 

Any Q 

2 

7 

2 

6 

ns 

tPLZ 

2 

7 

2 

6 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS540, SN54ALS541, SN74ALS540, SI\I74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

□ 2661, APRIL 1982 - REVISED MAY 1986 


I o 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 

• Data Flow-Thru Pinout (All Inputs on Opposite 
Side from Outputs) 

o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to have the performance of the popular 
SN54ALS240/SN74ALS240 series and, at the 
same time, offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. 

The three-state con_trol ga^e is a 2-input NOR 
such that if either G1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The 'ALS540 provides inverted data and the 
'ALS541 provides true data at the outputs. 

The -1 versions of the SN74ALS540 and 
SN74ALS541 parts are identical to the standard 
versions except that the recommended 
maximum Iql is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS540 
and SN54ALS541. 

The SN54ALS540 and SN54ALS541 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS540 and SN74ALS541 are 
characterized for operation from 0°C to 70°C. 


SIM54ALS540, SN54ALS541 . . . J PACKAGE 
SN74ALS540, SIM74ALS541 . . . DW OR N PACKAGE 
ITOP VIEW) 


G1 C 

TT 

J 20 

H Vcc 

A1 C 

2 

19 

H G2 

A2 C 

3 

18 

3 Y1 

A3 C 

4 

17 

D Y2 

A4 C 

5 

16 

H Y3 

A5 C 

6 

15 

D Y4 

A6 C 

7 

14 

: Y5 

A7 C 

8 

13 

H Y6 

A8 C 

9 

12 

gY7 

GND C 

10 

11 

U Y8 


SN54ALS540, SN54ALS541 . . . FK PACKAGE 
(TOP VIEW) 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Cir 


SI\I54ALS540, SN54ALS541, SN74ALS54Q, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 








SI\I54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Voltage applied to a disabled 3-state output 

Operating free-air temperature range: SN54ALS540, SN54ALS541 

SN74ALS540, SN74ALS541 
Storage temperature range 


7 V 

7 V 

5.5 V 

-55°Cto 125°C 
. . . 0“Cto 70°C 
-65°Cto 1 50°C 


recommended operating conditions 



SN54ALS540 

SN54ALS541 

SN74ALS540 

SN74ALS541 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 12 

-15 


Iql Low-level output current 

12 

24 

mA 


AS'f 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


^The extended limit applies only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS540-1 and SN74ALS541-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS540 

SN54ALS541 

SN74ALS540 

SN74ALS541 

UNIT 

MIN TYP4 MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iq(-| = -0.4 mA 

Vcc -2 

< 

o 

n 

V 

Vcc = 4.5 V, IqH = -3 nriA 


2.4 3.2 

Vcc = 4.5 V, IqH = -12 mA 



Vcc = 4.5 V, Iqh = -15 mA 


2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA^ 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

fiA 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, ■ V| = 0.4 V 

-0.1 

-0.1 


io§ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

'ALS540 

Vcc = 5.5 V 

Outputs high 

5 10 

5 10 

mA 

Outputs low 

13 22 

13 22 

Outputs disabled 

11 19 

11 19 

'ALS541 

Vcc = 5.5 V 

Outputs high 

6 14 

6 14 

mA 

Outputs low 

15 25 

15 25 

Outputs disabled 

13.5 22 

13.5 22 


* All typical values are at V(;c = 5 V, = 25°C. 

J The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQS- 
' IqL = 48 mA for -1 versions. 
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ALS and AS Circuits 


SN54ALS540, SN54ALS541, SN74ALS540. SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'ALS540 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 fi, 

Ta - 25 °C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 = 500 0, 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

•ALS540 

SN54ALS540 

SN74ALS540 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A 

Y 

7.5 

2 14 

2 12 

ns 

fPHL 

5.6 

2 11 

2 9 

tPZH 

G 

Y 

9 

5 18 

5 15 

ns 

fPZL 

12.5 

8 24 

o 

CM 

00 

tPHZ 

G 

Y 

4 

1 12 

1 10 

ns 

tPLZ 

7 

2 14 

2 12 


'ALS541 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 fi, 

Ta - 25 °C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 n, 

Ta - min to MAX 

UNIT 

'ALS541 

SN54ALS541 

SN74ALS541 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

8.7 

4 17 

4 14 

ns 

tPHL 

7 

2 12 

2 10 

tPZH 

G 

Y 

9 

5 18 

5 15 

ns 

tpZL 

12.5 

00 

8 ' 20 

tPHZ 

G 

Y 

4 

1 12 

1 10 

ns 

tPLZ 

7 

2 14 

2 12 


NOTE 1: Load circuit and voitage waveforms are shown in Section 1. 
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SN54ALS56QA, SI\I54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982-REVISED MAY 1986 



Carry Output for n-Bit Cascading 
Buffer-Type Outputs Drive Bus Lines Directly 
Choice of Asynchronous or Synchronous Load or Clear 
Internal Look-Ahead for Fast Cascading 

Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and Reliability 


SI\I54ALS560A, SN54ALS561A . . . J PACKAGE 
SN74ALS560A, SI\174ALS561 A . . . DW OR N PACKAGE 
(TOP VIEWI 




description 

The 'ALS560A decade counters and 'ALS561 A binary counters 
are programmable and offer synchronous and asynchronous 
clearing as well as synchronous and asynchronous loading. All 
synchronous functions are executed on the positive-going edge 
of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A, B, C, and D 
inputs by applying a low level to Asynchronous Load (ALOAD) or 
by the combination of a low level at Synchronous Load (SLOAD) 
and a positive-going clock transition. The counting function is 
enabled only when Enable P (ENP), Enable T (ENT), ACLR, 
ALOAD, SCLR, and SLOAD are all high. 


SN54ALS560A, SN54ALS561A . . . FK PACKAGE 
(TOP VIEW) 





A high level at the Output Enable (G) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a high- 
level pulse while the count is maximum (9 or 1 5). The Clocked Carry Output (CCO) produces a high-level pulse for a 
duration equal to that of the low level of the clock when RCO is high and the counter is enabled (both ENP and ENT are 
high); otherwise, CCO is low. CCO does not have the glitches commonly associated with a ripple-carry output. 
Cascading is normally accomplished by connecting RCO or CCO of the first counter to ENT of the next counter. 
However, for very-high-speed counting, RCO should be used for cascading since CCO does not become active until the 
clock returns to the low level. 


The SN54ALS560A and SN54ALS561A are characterized for operation over the full military temperature range of 
— 55°C to 125°C. The SN74ALS560A and SN74ALS561A are characterized for operation from 0°C to 70 °C. 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS560A, SN54ALS561A, SN74ALS560A, Siy74ALS561A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


INPUTS 

OPERATION 

G 

AiSLR 

ALOAD 

SCLR 

SLOAD 

ENT 

ENP 

CLK 

H 

X 

X 

X 

X 

X 

X 

X 

Q Outputs Disabled 

L 

L 

X 

X 

X 

X 

X 

X 

Asynchronous Clear 

L 

H 

L 

X 

X 

X 

X 

X 

Asynchronous Load 

L 

H 

H 

L 

X 

X 

X 

t 

Synchronous Clear 

L 

H 

H 

H 

L 

X 

X 

t 

Synchronous Load 

L 

H 

H 

H 

H 

H 

H 

t 

Count 

L 

H 

H 

H 

H 

L 

X 

X 

Inhibit Counting 

L 

H 

H 

H 

H 

X 

L 

X 

Inhibit Counting 


2 


logic symbols^ 


'ALS560A 


G 

ENT 

ENP 

SCLR 

SLOAO 


ALOAD 

A 

B 

C 

D 


p (17) r-J 


( 12 ) 


(7) 


( 2 ) 


*8) 


<i) 1^ 


(3) 


(4) 


(5) 


( 6 ) 


CTRDIV10 

EN10 

G1 

G2 

6CT=0 [SYNCCLRl 
M3 [COUNT] 

M4 [SYNC LOAD] 

M5 [COUNT] 

> C6/1,2, 3, 5+ 

TT-n 7, 1,2, 9 

CT~0 

1 (CT=9)G9 
C8 


4, 6D/8D 


10 V 


(18) 


(19) 


(16) 


(14) 


(13) 


CCO 

RCO 

Qa 

Qb 

Qc 

Qq 


ENT 

ENP 

SCLR 


GiIZL_tJ 

( 12 ) 


(7) 




illl^ 


( 2 ) 


TS 

IBI 1^ 


( 1 ) 




CTRDIV16 


(3) 


EN10 

G1 

G2 

6CT=0 [SYNC CLR] 
M3 [COUNT] 

M4 [SYNC LOAD] 
M5 [COUNT] 

> C6/1 ,2,3,5+ 

Z7 

CT=0 
C8 

:i 


7, 1, 2, 9 
1 (CT=15)G9 


(4) 


(5) 


( 6 ) 


4, 6D/8D 


10 V 


(18) 


(19) 


(16) 


(15) 


(14) 


(13) 


CCO 

RCO 

Qa 

Qb 

Qc 

Qd 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SI\I54ALS560A, SIV74ALS560A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3 STATE OUTPUTS 



ALS and AS Circuits 







ALS and AS Circuits 


SN54ALS561A, SI\I74ALS561 A 

SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 






SI\I54ALS560A, SN74ALS560A 
SYNCHRONOUS 4 BIT COUNTERS WITH 3-STATE OUTPUTS 


'ALS560A typical toad, count, and inhibit sequences 








ALS and AS Circuits 


SI\I54ALS561A, SN74ALS561A 

SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 

'ALS561A typical load, count, and inhibit sequences 




SN54ALS560A, SN54ALS561A, SI\I74ALS560A, SI\I74ALS561A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS560A, SN54ALS561A -55°C to 125°C 

SN74ALS560A, SN74ALS561A O^C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS560A 

SN54ALS561A 

SN74ALS560A 

SN74ALS561A 

UNIT 

MIN NOM MAX 

MIN NOM . MAX 

Vgc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

Q outputs 

- 1 

-2.6 

mA 

CCO and RCO 

-0.4 

-0.4 

IqL Low-level output current 

Q outputs 

12 

24 

mA 

CCO and RCO 

4 

8 

^clock Clock frequency 

'ALS560A 

0 18 

0 20 

MHz 

'ALS561A 

0 25 

0 30 

tw Pulse duration 

ACLR or ALOAD low 

20 

15 

ns 

'ALS560A 

CLK high 

27.5 

25 

CLK low 

27.5 

25 

■ALS561A 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

tgu Setup time before CLKt 

ENP, ENT 

High 

25 

20 

ns 

Low 

25 

20 

Data at A, B, C, D 

25 

20 

SCLR 

Low 

21 

15 

High (inactive) 

35 

30 


Low 

20 

15 

\j L/ 

High (inactive) 

35 

30 

ACLR or ALOAD inactive 

10 

10 

th Hold time after CLKt for data, ENP, ENT, SCLR, or SLOAD 

0 

0 

ns 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 
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SN54ALS560A, SN54ALS561A, SI\I74ALS56QA, SI\I74ALS561A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS560A 

SN54ALS561A 

SN74ALS560A 

SN74ALS561A 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, h = -18 mA 

' -1.5 

-1.5 

V 

Vqh 

All outputs 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

1 

o 

> 

V 

Q outputs 

Vcc ~ 4.5 V, Iqh = -1 mA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Q outputs 

Vcc = 4.5 V, Iql = 12 mA , 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


■■KEaBa 

CCO and RCO 

Vcc - 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc - 4.5 V, Iql = 8 mA 


0.35 0.5 

'OZH 

Vcc - V' ^0 - 2.7 V 

20 

20 


lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

BBI 

ni 

ENT and ENP 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

Other inputs 

0.1 

0.1 

l|H 

ENT and ENP 

Vcc = 5.5 V, V( = 2.7 V 

40 

40 

aA 

Other inputs 

20 

20 

llL 

Vcc = 5.5 V, Vi = 0.4 V 

-0.2 

-0.2 

Huidll 


CCO and RCO 

Vcc = 5.5 V, Vq = 2.25 V 

1 

1 

o 

1 

U1 

1 

o 

mA 

Q 

-30 -112 

-30 -112 

'cc 

Vcc " ^ 

Outputs high 

17 27 

17 27 

mA 

Outputs low 

21 33 

21 33 

Outputs disabled 

22 36 

22 36 


^All typical values are at = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54ALS560A. SI\I54ALS561A, SN74ALS560A, SI\I74ALS561 A 
SYNCHRONOUS 4 BIT COUNTERS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 








Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n. 



PARAMETER 

FROM 

(INPUT) 



TO 

(OUTPUT) 


R2 = 500 0, 

Ta = MIN to MAX 


UNIT 




SN54ALS560A 

SN74ALS560A 







SN54ALS561A 

SN74ALS561A 







MIN 

MAX 

MIN 

IVIAX 



'ALS560A 

18 

20 

MHz 

^max 

'ALS561A 

25 

30 

‘PLH 

CLK 

Any Q 

4 

15 

4 

12 

ns 

'PHL 

5 

21 

5 

18 

'PLH 

CLK 

RCO 

9 

35 

9 

29 

ns 

IPHL 

8 

29 

8 

24 

IPLH 

CLK 

CCO 

8 

31 

8 

26 

ns 

tPHL 

5 

20 

5 

16 

tPLH 

ALOAD 

Any Q 

10 

38 

10 

35 

ns 

IPHL 

7 

27 

7 

23 

'PLH 

ALOAD 

RCO 

1 5 

50 

15 

40 

ns 

'PHL 

12 

35 

1 2 

30 

tPLH 

ALOAD 

CCO 

25 

65 

25 

55 

ns 

tPHL 

12 

42 

12 

33 

tPLH 

A, B, C, 


Any Q 

8 

35 

8 

30 

ns 

tPHL 

or D 


7 

27 

7 

22 

tPLH 

ENT 

RCO 

5 

20 

5 

16 

ns 

'PHL 

4 

18 

4 

14 

<PLH 

ENT 

CCO 

12 

35 

12 

32 

ns 

IPHL 

4 

15 

4 

12 

*PLH 

ENP 

CCO 

5 

22 

5 

18 

ns 

tPHL 

4 

14 

4 

12 

tPHL 

ACCR 

Any Q 

7 

28 

7 

22 

ns 

<PZH 



Any Q 

5 

24 

5 

19 

ns 

'PZL 



8 

28 

8 

23 

tPHZ 

G 

Any Q 

2 

12 

2 

10 

ns 

*PLZ 

4 

20 

4 

1 5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS563A, SI\I74ALS563A 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


I • 3-State Buffer-Type Outputs Drive Bus-Lines 
I Directly 

I • Bus Structured Pinout 

I • Package Options Include Plastic "Small 
' Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent ^type latches. 
When the enable (C) is high the Q outputs will 
follow the complements of data (D) inputs. 
When the enable is taken low the output will be 
latched at the inverses of the levels that were 
set up at the D inputs. 

A buffered output-control input can be used to 
place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased high-logic level provide the capability 
to drive the bus lines in a bus-organized system 
without need for interface or pull-up 
components. 

The output control (OC) does not affect the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The SN54ALS563A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS563A is 
characterized for operation from 0°C to 70 °C. 


SN54ALS563A . . . J PACKAGE 
SN74ALS563A . . . DW OR N PACKAGE 
(TOP VIEW) 


ocC 

TT 

J 20 

3 vcc 

idC 

2 

19 

D IQ 

2D[I 

3 

18 

D 2Q 

3d(I 

4 

17 

D 3Q 

4dC 

5 

16 

Il4Q 

bdC 

6 

15 

3 5Q 

6DC 

7 

14 

3 6Q 

7DC 

8 

13 

11 7Q 

8D C 

9 

12 

3 8Q 

GND C 

10 

11 

3c 


SN54ALS563A . . . FK PACKAGE 
(TOP VIEW) 

O 

Q D |U UIO 
CN ^ lO > r- 




rn- 

3 

■CT 

2 

LJLJ 
1 20 

O’ 

19 



3D 

]4 





18 [ 

2Q 

4D 

]5 





w[ 

3Q 

5D 

]6 





16[ 

4Q 

6D 

]7 





15[ 

5Q 

7D 

]8 





14[ 

6Q 



9 

10 

n 12 

mm 

13 

cn. 





D 

0 

u 10 

lo 





CO 


CO 







0 






FUNCTION TABLE 
(EACH LATCH) 


INPUTS 


ENABLE 

OC C D 

Q 

L H H 

L 

. L H L 

H 

L L X 

Qo 

H X X 

z 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SN54ALS563A, SI\174ALS563A 

OCTAL D-TYPE TRANSPAREWT LATCHES WITH 3 STATE OUTPUTS 


logic symbol^ 


logic diagram (positive logic) 



( 11 ) 


1D- 

2D- 

3D- 

4D- 

5D- 

6D- 

7D- 

8D- 


(2) 

o 

A 

Q 

^ (19) 

(3) 

^ (18) 


(4) 

^ (17) 


(5) 

^ (16) 


(6) 

^ (15) 


(7) 

(14) 


(8) 

(13) 


(9) 

..^ (12) 





1Q 

2Q 

3Q 

•40 

•50 

60 

70 

80 


’•^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS563A -55°Cto125°C 

SN74ALS563A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS563A 

SN74ALS563A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

tyj, Pulse duration, enable C high 

15 

15 

ns 

tsy Setup time, data before enable Ci 

10 

10 

ns 

th Hold time, data after enable Cl 

■ 10 

10 

ns 

T/^ Operating free-air temperature 

-55 125 

0 70 

°c 
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SI\I54ALS563A, SI\I74ALS563A 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


electrical characteristics Over recommended operating free-air temperature range (unless otherwise 
noted 


PARAMETER 

TEST CONDITIONS 

SN54ALS563A 

SN74ALS563A 

UNIT 

MIN TYPI MAX 

MIN TYPI MAX 

V|K 

Vcc “ h — —18 mA 

- 1.2 

- 1.2 

V 

vqh 

Vcc == 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

VcC-2 

V 

Vcc = 4.5 V, IqL = -1 

2.4 3.3 


Vcc = 4.5 V, IqH = -2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Iqzh 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/'A 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

mom 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 



Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

1^9 

'cc 

Vcc = 5.5 V 

Outputs high 

10 17 

10 17 

mA 

Outputs low 

16 26 

16 26 

Outputs disabled 

17 29 

17 29 



’’All typical values are at Vqc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 fl, 

Ta = 25 “C 


Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




'ALS563A 

SN54ALS563A 

SN74ALS563A 





TYP 

MIN 

MAX 

MIN 

MAX 


IPLH 


Q 

10 

3 

21 

3 

18 

ns 

IPHL 


8 

3 

15 

3 

14 

IPLH 


Q 

8 

8 

29 

8 

22 

ns 

IPHL 


14 

8 

22 

8 

21 

IPZH 

OC 

Q 

8 

4 

21 

4 

18 

ns 

IPZL 

10 

4 

21 

4 

18 

IPHZ 

OC 


5 

2 

12 

2 

10 

ns 

IPLZ 


7 

3 

18 

3 

15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS564A, SI\I74ALS5G4A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 - REVISED MAY 1986 


I * 3-State Buffer-Type Inverting Outputs Drive 
Bus-Lines Directly 

O Bus-Structured Pinout 

o Buffered Control Inputs 

o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 


SN54ALS564A . . . J PACKAGE 
SN74ALS564A . . . DW OR N PACKAGE 
(TOP VIEW) 


oc C 

TI 

J 20 

H vcc 

1DC 

2 

19 

JIQ 

2D C 

3 

18 

J 2Q 

3D C 

4 

17 

H 3Q 

4D C 

5 

16 

2 4Q 

5D C 

6 

15 

J 5Q 

6D C 

7 

14 

H 6Q 

7DC 

8 

13 

D7Q 

8D C 

9 

12 

D8Q 

GND 

10 

11 

IJCLK 


These 8-bit registers feature inverting three-state 
outputs designed specifically for bus driving. They are 
particularly suitable for implementing buffer registers, 
I/O ports, bidirectional bus drivers, and working 
registers. 

The eight-bit edge-triggered D-type flip-flops enter 
data on the low-to-high transition of the clock. 

The output control does not affect the internal 
operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in 
the high-impedance state. 

The SN54ALS564A is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS564A is characterized for 


SN54ALS564A . . . FK PACKAGE 
(TOP VIEW) 


u 

Q QlU UlO 
CM >-IO > »- 




-CD 

3 

-CD 

2 

1 

■CD 

20 

■CD 

19 



3D 

]4 






18[ 

2Q 

4D 

]5 






17C 

3Q 

5D 

]6 






16[ 

40 

6D 

]7 






15[ 

5Q 

7D 

]8 






14C 

6Q 



9 

XU 

10 

SZl 

11 

12 

13 





n 

n 


in 

10 





CO 

z 


CO 







0 

(J 






operation from 0°C to 70°C. 


logic symbol'!’ 


2 



This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, J, and N packages. 


PRODUCTION DATA 

This document contains information current as 
of publication date. Products conform to 
specifications per the terms of T exas Instruments 
standard warranty. Production processing does 
not necessarily include testing of all parameters. 
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SI\I54ALS564A, SN74ALS564A 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3 STATE OUTPUTS 


logic diagram (positive logic) 



Pin nurribers shown are for DW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS564A -55°Cto125°C 

SN74ALS564A 0°C to 70°C 

Storage temperature range — 65°C to 150°C 
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SI\I54ALS564A, SN74ALS564A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS564A 

SN74ALS564A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

Di 

V|L Low-level input voltage 

0.7 

0,8 

V 

IqH High-level output current 

- 1 

-2,6 

ISEI 

IqL Low-level output current 

12 

24 


^clock Clock frequency 

0 25 

0 30 

IQIiSI 

tyv Pulse duration 

CLK high 

16,5 

14 

ns 

CLK low 

16,5 

14 

tsu Setup time, data before CLKI 

15 

15 


tp Hold time, data after CLKI 

4 

0 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS564A 

SN74ALS564A 

UNIT 

MIN TYPi MAX 

MIN TYpI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1,2 

V 

VOH 

Vcc - 4.5 V to 5.5 V, Iqh = -0.4 mA 

2 

R 

V 

Vcc 4.5 V, IqI-I = -1 mA 

2.4 3.3 


Vcc = 4.5 V, Iqh -2.6 mA 


2.4 3.2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/<A 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

,<A 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

10 18 

10 18 

mA 

Outputs low 

15 24 

15 24 

Outputs disabled 

o 

cn 

CD 

16 30 


^All typical values are at Vqc = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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SI\I54ALS564A, SI\I74ALS564A 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 





Vcc = 5 V, 


Vcc = 4.5 V to 5.5 V, 






Cl = 50 pF, 


Cl = 50 pF 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 «, 

R2 = 500 $2, 

Ta = 25° C 


R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




•ALS564A 

SN54ALS564A 

SN74ALS564A 





TYP 

MIN 

MAX 

MIN 

MAX 


^max 



50 

25 

30 


fPLH 

CLK 

Any Q 

9 

4 

15 

4 

14 

ns 

fPHL 

9 

4 

15 

4 

14 

tPZH 

OC 

Any Q 

1 1 

4 

21 

4 

18 

ns 

<PZL 

1 1 

4 

21 

4 

18 

fPHZ 

OC 

Any Q 

6 

2 

12 

2 

10 

ns 

fPLZ 

8 

3 

17 

3 

15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS568A. SI\I54ALS569A, SN74ALS568A, SI\I74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3 STATE OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


3-State Q Outputs Drive Bus Lines Directly SN54ALS568A, sn54ALS569A . . . j package 

SN74ALS568A, SN74ALS569A . . . DW OR N PACKAGE 
Counter Operation Independent of 3-State Output ixop view) 


Fully Synchronous Clear, Count, and Load 
Asynchronous Clear Also Provided 
Fully Cascadable 

Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and Reliability 


u/dC 

1 CJ20 

clkC 

2 19 

aC 

3 18 

bC 

4 17 

cC 

5 16 

DC 

6 15 

enpC 

7 14 

aclrC 

8 13 

s^C 

9 12 

GNDC 

10 11 


I— I • 


RCO 


Qa 

Qb 


ENT 


description 



The 'ALS568A decade counters and 'ALS569A binary counters 
are programmable, count up or down, and offer both synchronous 
and asynchronous clearing. All synchronous functions are 
executed on the positive-going edge of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A, B, C, and D 
inputs by holding Load (LOAD) low during a positive-going clock 
transition. The counting function is enabled only when Enable P 
(■eNP) and Enable T (ENT) a_re low and ACLR, S^, and LOAD 
are high. The Up/Down (U/D) input controls the direction of the 
count. These counters count up when U/D is high and count 
down when U/D is low. 


SN54ALS568A. SN54ALS569A . . . FK PACKAGE 
(TOP VIEW) 


IQ U O 

-I 'S o u 

< U D > OC 



A high level at the Output Enable (G) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a 
low-level pulse while the count is zero (all Q outputs low) when counting down or maximum (9 or 1 5) when counting 
up. The Clocked Carry Output (CCO) produces a low level pulse for a duration equal to that of the low level of the clock 
when RCO is low and the counter is enabled (both ENP and ENT are low); otherwise, CCO is high. CCO does not have 
the glitches commonly associated with a ripple-carry output. Cascading is normally accomplished by connecting RCO 
or CCO of the first counter to ENT of the next counter. However, for very-high-speed counting, RCO should be used for 
cascading since CCO does not become active until the clock returns to the low level. 


The SN54ALS568A and SN54ALS569A are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS568A and SN74ALS569A are characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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ALS and AS Circuits 


SIV54ALS568A, SN54ALS569A, SI\I74ALS568A. Si\l74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN OECAOE AND BINARY COUNTERS 
WITH 3-STATE OUTPUTS 


FUNCTION TABLE 


INPUTS 

OPERATION 

G 

ACLR 

SCLR 

LO^ 

liTr 

ENP 

U/D 

CLK 

H 

X 

X 

X 

X 

X 

X 

X 

Q Outputs Disabled 

L 

L 

X 

X 

X 

X 

X 

X 

Asynctironous Clear 

L 

H 

L 

X 

X 

X 

X 

t 

Synclironous Clear 

L 

H 

H 

L 

X 

X 

X 

t 

Load 

L 

H 

H 

H 

L 

L 

H 

t 

Count Up 

L 

H 

H 

H 

L 

L 

L 

t 

Count Down 

L 

H 

H 

H 

H 

X 

X 

X 

Inhibit Count 

L 

H 

H 

H 

X 

H 

X 

X 

Inhibit Count 


2 


logic symbols^ 


’ALS568A 


'ALS569A 



- (17) 
G 


( 1 ) 


EN10 


T3 


( 2 ) 


( 12 ) 




(7) 




(9) 




( 11 ) 




( 8 ) 


(3) 


Ml [UP] 

M2 [DOWN] 

> C5/1,4,7,8+/2,4,7,8- 
26 

G7 6,7, 8,9 

G8 

5CT=0 1,7(CT=15)G9 

M3 [LOAD] 2,7(CT=0)G9 

M4 [COUNT] 

CT=0 

D c 


(18) 




(19) . 


(4) 


(5) 


( 6 ) 


3,5D 


10V 


(16) 


(15) 


(14) 


(13) 


Qa 

Qb 

Qc 

Go 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SYNCHRONOUS 4-BIT UP/DOWN OECADE COUNTERS 

WITH 3 STATE OUTPUTS 
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ALS and AS Circuits 


SI\l54ALS56gA, Si\l74ALS569A 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 

WITH 3 STATE OUTPUTS 




SI\I54ALS568A, SI\I74ALS568A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 

WITH 3 STATE OUTPUTS 


'ALS568A typical load, count, and inhibit sequences 


iBsimi 




1 1 COUNT. r r 1. ° ^ 1 0 « «i 

I 

ASYNC 

CLEAR 

i^ UP I r— 

SYNC SYNC 

CLEAR LOAD 

COUNT UP 1 

COUNT DOWN 

— ^I^INHIBIT COUNTING 
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SI\l54ALS56gA, SI\I74ALS56gA 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 

WITH 3 STATE OUTPUTS 


'ALS569A typical load, count, and inhibit sequences 








SI\I54ALS568A, SI\l54ALS56gA. SN74ALS568A, SN74ALS56gA 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS568A, SN54ALS569A -55°Cto125°C 

SN74ALS568A, SN74ALS569A 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 




SN54ALS568A 

SN54ALS569A 

SN74ALS568A 

SN74ALS569A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 


2 

2 

V 

V|L Low-level input voitge 


0.7 

0.8 

c 

Iqh High-level output current 

Q outputs 

-1 

-2.6 

mA 

CCO and RCO 

-0.4 

-0.4 

Iql Low-level output current 

Q outputs 

12 

24 

mA 

CCO and RCO 

4 

8 

fclock Clock frequency 

'ALS568A 

o 

00 

0 20 

MHz 

'ALS569A 

0 22 

0 30 

tyv Pulse duration 

ALCR or LOAD low 

20 

15 

ns 

'ALS568A 

CLK high 

27.5 

25 

CLK low 

27.5 

25 

'ALS569A 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

tju Setup time before CLK t 

Data at A, B, C, D 

25 

20 

ns 

e]^, eir 

High 

35 

30 

Low 

25 

20 

SCLR 

Low 

20 

15 

High (inactive) 

35 

30 

LOAD 

Low 

20 

15 

High (inactive) 

35 

30 

U/D 

35 

30 

ACLR inactive 

10 

10 

tfi Hold time after CLKt for any input 

0 

0 

ns 

Operating free-air temperature 

-55 125 

O 

o 

°c 
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SI\I54ALS568A, Sni54ALS569A, SI\I74ALS568A, Siy74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS568A 

SN54ALS569A 

SN74ALS568A 

SN74ALS569A 

UNIT 

MIN TYPt ' MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

All outputs 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Q outputs 

Vcc ~ ^OH ~ 



Vcc ~ ^OH “ -2.6 mA 


2.4 3.2 

VoL 

Q outputs 

Vcc “ 4.5 V, IqL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc 'OL = 24 mA 


0.35 0.5 

CCO and RCO 

Vcc = ^OH = 4 mA 

0.25 0.4 

0.25 0.4 

Vcc ~ 4.5 V, IqL = 8 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

mm 

IQZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

^^m 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 


'0* 

CCO and RCO 

Vcc = 5.5 V, Vq = 2.25 V 

- 15 -70 

-15 -70 

mA 

Q outputs 

-30 -112 

-30 -112 

icc 

Vcc = 5.5 V 

Outputs high 

16 26 

16 26 

mA 

Outputs low 

20 32 

20 32 

Outputs disabled 

20 32 

20 32 


^All typical values are at V(^(;; = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs* 
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SI\I54ALS568A, SI\I54ALS569A, SI\I74ALS568A, SN74ALS56gA 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 



FROM 

(INPUT) 

TO 

(OUTPUT) 

'ALS568A 

'ALS569A 

CLK 

Any Q 

CLK 

RCO 


Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF. 

R1 = 500 S, 

R2 = 500 Q, 

Ta = MIN to MAX 


SN54ALS568A 

SN54ALS569A 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS573B, SN54ALS580A, SI\I54AS573, SN54AS580 
SI\I74ALS573B, SN74ALS580A, SN74AS573, SN74AS588 
OCTAL D-TYPE TRAWSPARENT LATCHES WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


I * 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

o Bus-Structured Pinout 

o Choice of True or Inverting Logic 

'ALS573B, 'AS573 True Outputs 

'ALS580A, 'AS580 Inverting Outputs 

o Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

\ 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type latches. 
While the enable (C) is high the outputs (Q or Q) 
will respond to the data (D) inputs. When the 
enable is taken low the outputs will be latched 
to retain the data that was set up. 

A buffered output-control input can be used to 
place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 

The output control (OC) does not affect the 
internal operation of the latches. Old data can 
be retained or nevv data can be entered while the 
outputs are at high impedance. 


SN54ALS573B, SN54AS573 . . . J PACKAGE 
SN74ALS573B, SPJ74AS573 . . . DW OR N PACKAGE 
(TOP VIEW) 


ocC 

TT 

J 20 

H Vcc 

idC 

2 

19 

H IQ 

2dC 

3 

18 

D 2Q 

3DII 

4 

17 

Il3Q 

4DC 

5 

16 

I]4Q 

5dC 

6 

15 

D 5Q 

6DC 

7 

14 

I|6Q 

7DC 

8 

13 

J7Q 

8DC 

9 

12 

]8Q 

gndC 

10 

1 1 

Jc 


SN54ALS573B, SN54AS573 . . . FK PACKAGE 
(TOP VIEW) 


u 

Q Q |0 u a 
CNJ lo > ^ 



Q Q o a a 

CO z CX5 'r^ 
CD 


SN54ALS580A, SN54AS580 . . . J PACKAGE 
SN74ALS580A, SN74AS580 . . . OW OR N PACKAGE 
(TOP VIEW) 


ocE 

TT 

J 20 

3 vcc 

idC 

2 

19 

II IQ 

2dE 

3 

18 

II 2Q 

3dE 

4 

1 7 

II 3Q 

4DE 

5 

16 

I|4Q 

5DE 

6 

15 

3 5Q 

6dE 

7 

14 

3 6Q 

7DE 

8 

13 

375 

8DE 

9 

12 

3 8Q 

GNDH 

10 

1 1 

3c 


SN54ALS580A, SN54AS580 . . . FK PACKAGE 
(TOP VIEW) 


The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from 0°C to 70°C. 



PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SI\I54ALS573B, SI\I54ALS580A, SI\I54AS573, SI\I54AS580 
SI\I74ALS573B, SI\I74ALS580A, SN74AS573, SI\I74AS580 
OCTAL D-TYPE TRAWSPARENT LATCHES WITH 3-STATE OUTPUTS 


'ALS573B, ’AS573 


FUNCTION TABLES 


'ALS580A, 'ASSBO 


(EACH LATCH) 


INPUTS 

OUTPUT 

Q 

ENABLE 

OC C D 

L H H 

H 

L H L 

L 

L L X 

Qo 

X 

X 

X 

z 



logic symbols'*’ 


'ALS573B, ’ASBTS 



(EACH LATCH) 


INPUTS 

OUTPUT 

Q 

ENABLE 

OC C 

D 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


'ALS580A. 'AS580 


m 

m> 

(2) 

EN 

Cl 

b d 

L (19) 

> 

A 

Q 

(3) 

(4) 


^ (18) 



(5) 





(6) 

— 

^ (15) 



^ (14) 

(8)"~ 


.. 1131 


(9) 


^ (12) 





IQ 

2Q 

3Q 

4Q 

53 

6Q 

7Q 

8Q 


^Tliese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 

'ALS573B, 'AS573 'ALS580A, "ASBaO 



Pin numbers shown are for DW, J, and N packages. 
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SN54ALS573B, SN54ALS580A, SI\I74ALS573B, SI\I74ALS580A 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range; SN54ALS573B, SIM54ALS580A -55°C to 125°C 

SN74ALS573B, SN74ALS580A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS573B 

SN54ALS580A 

SN74ALS573B 

SN74ALS580A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|[-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

v 

IqH High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

-24 

mA 

t^ Pulse duration, enable C high 

'ALS573B 

10 

10 

ns 

'ALS580A 

15 

15 

tsu Setup time, data before enable Cf 

10 

10 

ns 

th Hold time, data after enable Ci 

'ALS573B 

7 

7 

ns 

'ALS580A 

10 

10 

T/\ Operating free-air temperature 

-55 125 

O 

o 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS573B 

SN54ALS580A 

SN74ALS573B 

SN74ALS580A 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqi-) = -0.4 mA 

< 

o 

o 

1 

< 

o 

o 

1 

V 

Vcc = 4.5 V, Iqh = 

2.4 3.3 


Vcc - 4.5 V, Iqh — -2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

fiA 

'OZL 

Vcc = 5.5 V,. Vq = 0.4 V, 

-20 

-20 

^iA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

f^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS573B 

Vcc “ 5.5 V 

Outputs high 

10 17 

10 17 

mA 

Outputs low 

15 24 

15 24 

Outputs disabled 

CNJ 

CD 

16 27 

'ALS580A 

Outputs high 

10 17 

10 17 

Outputs low 

16 26 

16 26 

Outputs disabled 

17 29 

CM 


^All typical values are at VcC = 5 V, = 25 “C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SI\I54ALS573B, SN54ALS580A, SN74ALS573B, S!\I74ALS580A 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


'ALS573B switching characteristics (see Note 1) 





Vcc - 5 V, 


Vcc “ 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cu - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 11, 

R2 - 500 n, 

Ta - 25 ®C 


R1 - 500 0, 

R2 - 500 (1, 

Ta - MIN to MAX 


UNIT 




'ALS573B 

SN54ALS573B 

SN74ALS573B 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 



7 

2 

15 

2 

14 

ns 

tPHL 



7 

2 

15 

2 

14 

tPLH 



12 

8 

25 

8 

20 

ns 

tPHL 



12 

8 

20 

8 

19 

fPZH 

OC 


9 

4 

21 

4 

18 

ns 

tPZL 


11 

4 

21 

4 

18 

<PHZ 

OC 

Q 

5 

2 


2 

10 

ns 

IPLZ 

7 

3 

18 

3 

15 


'ALS580A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc " 5 V, 

Cl - 50 pF, 

R1 - 500 fl, 

R2 - 500 n, 

Ta - 2500 


Vcc " 4.5 V to 5.5 V, 
Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




'ALS580A 

SN54ALS580A 

SN74ALS580A 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 


Q 

10 

3 

21 

3 

18 

ns 

IPHL 


8 

3 

15 

3 

14 

*PLH 



8 

8 

29 

8 

22 

ns 

IPHL 



14 

8 

22 

8 

21 

tPZH 

OC 

0 

8 

4 

21 

4 

18 

ns 

IPZL 

10 

4 

21 

4 

18 

tPHZ 

OC 

Q 

5 

2 

12 

2 

10 


'PLZ 

7 

3 

18 

3 

15 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\i54AS573, SI\I54AS580, SI\I74AS573, SI\I74AS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS573, SN54AS580 -55°C to 125°C 

SN74AS573, SN74AS580 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS573 

SN54AS580 

SN74AS573 

SN74AS580 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

V||-) High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-12 

- 15 

mA 

Iql Low-level output current 

32 

-48 

mA 

tyv Pulse duration, enable C high 

'AS573 

5.5 

4.5 

ns 

'AS580 

3 

2 

tsu Setup time, data before enable Ci 

2 

2 

ns 

th Hold time, data after enable Cl 

3 

3 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (uniess otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS573 

SN54AS580 

SN74AS573 

SN74AS580 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc ~ V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.3 

VoL 

Vcc = 4.5 V, Iql = 32 mA 

0.28 0.5 


. V 

Vcc = 4.5 V, Iql = 48 mA 


0.33 0.5 

lOZH 

Vcc = 5-5 V, Vq = 2.7 V 

50 

50 

fiA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V, 

-50 

-50 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

lo* 

Vcc = 5.5 V, Vq = 2.25 V 

I 

o 

CO 

1 

CM 

1 

O 

CO 

1 

mA 

'cc 

'AS573 

Vcc = 5.5 V 

Outputs high 

56 93 

56 93 

mA 

Outputs low 

55 90 

55 90 

Outputs disabled 

65 106 

65 106 

'AS580 

Outputs high 

62 100 

62 100 

Outputs low 

65 106 

65 106 

Outputs disabled 

71 115 

71 115 


’’^All typical values are at Vqc = 5 V, = 25 °C. 

} The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54AS573, SN54AS580, SI\I74AS573, SN74AS580 

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 



'AS573 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 n, 

Ta - min to MAX 

UNIT 

SN54AS573 

SN74AS573 

MIN MAX 

MIN MAX 

tPLH 

D 

Q 

3 9 

3 6 

ns 

tPHL 

3 7 

3 6 

<PLH 

C 

Q 

6 14 

6 11.5 

ns 

fPHL 

4 9 

4 7.5 

tPZH 

OC 

Q 

2 8 

2 6.5 

ns 

fPZL 

4 11 

4 9.5 

'PHZ 

OC 

Q 

2 8 

2 6.5 

ns 

tPLZ 

2 8 

2 7 


'AS580 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 U. 

R2 = 500 n, 

Ta - min to MAX 


UNIT 




SN54AS580 

SN74AS580 






MIN 

MAX 

MIN MAX 


tPLH 


Q 

3 

10 

3 


ns 

tPHL 


3 


3 

7 

fPLH 


Q 

5 

12 

5 

9 

ns 

tPHL 

u 

4 

8.5 

4 

8 

fPZH 

OC 

Q 

2 


2 

6.5 

ns 

tPZL 

4 

10.5 

4 

9.5 

tPHZ 

OC 

Q 

2 

7.5 

2 

6.5 

ns 

tPLZ 

2 

8 

2 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS574A, Si\l54ALS575A, SI\I54AS574, SI\I54AS575 
SI\174ALS574A, SI\174ALS575A, SI\I74AS574, SI\I74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2661, JUNE 1982 - REVISED MAY 1986 


■ • 3-State Buffer-Type Noninverting Outputs 
I Drive Bus-Lines Directly 

I * Bus-Structured Pinout 

I • Buffered Control Inputs 

• 'ALS575A and 'AS575 Have Synchronous 
Clear 

• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit registers feature three-state outputs 
designed specifically for bus driving. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight edge-triggered D-type flip-flops enter 
data on the low-to-high transition of the clock. 
The 'ALS575A and 'AS575 may be 
synchronously cleared by taking the CLR input 
low. 

The output-control does not affect the internal 
operation of the flip-flops. Old data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from 0°C to 70 °C. 

FUNCTION TABLES 


'ALS574A. 'AS574 'ALS575A, 'AS575 

(EACH FLIP-FLOP) (EACH FLIP-FLOP) 



H X X X Z 


SN54ALS574A, SN54AS574 . . . J PACKAGE 
SN74ALS574A, SN74AS574 . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54ALS575A, SN54AS575 . . . JT PACKAGE 
SN74ALS575A, SN74AS575 ... DW OR NT PACKAGE 
(TOP VIEW) 

era pi U24nvcc 

OCII 2 23llNC 
ID Ha 22 II 1 Q' 

2D[l4 2 iI| 2Q 
3DC 5 20 ll3Q 

4D[l6 191)40 

SDH? 181)50 
6D[^8 17U6Q 

7 DQ 9 

8D[^10 i5]8Q 

NC[^lt i 4]CLK 
GND pi2 isE INC 

SN54ALS575A, SN54AS575 . . . FK PACKAGE 
SN74ALS575A, SN74AS575 . . . FN PACKAGE 
(TOP VIEW) 



Q u Q cj u a 

CO Z Z Z Z CO 


NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS574A, SI\I54ALS575A, SI\I54AS574, SI\i54AS575 
SI\I74ALS574A, SI\I74ALS575A, SI\174AS574, SN74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 
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SI\I54ALS574A. Si\154ALS575A, SI\I74ALS574A, SI\I74ALS575A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ Y 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS574A, SN54ALS575A -55°C to 125°C 

SN74ALS574A, SN74ALS575A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS574A 

SN54ALS575A 

SN74ALS574A 

SN74ALS575A 

MIN NOM MAX 

MIN NOM MAX 


Vcc 

Supply VO 

tage 

V|H 

High-level 

input voltage 

V|L 

Low-level 

input voltage 

'oh 

High-level 

output current 

Iql 

Low-level 

output current 



-T- 

Iexas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


2-443 


ALS and AS Circuits 
















ALS and AS Circuits 


SN54ALS574A, SI\I54ALS575A, SI\I74ALS574A, Si\l74ALS575A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS574A 

SN54ALS575A 

SN74ALS574A 

SN74ALS575A 

UNIT 

MIN TYPi MAX 

MIN TYpI MAX 

V|K 

Vec = 4.5 V, l| = - 18 mA 

- 1.2 

- 1.2 

mm 

VqH 

VeC " 4,5 V to 5.5 V, Iq|_| = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = “ 1 

2.4 3.3 


Vec = 4.5 V, IqI-I = -2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V IqL = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0,1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 


'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

1^9 

'cc 

'ALS574A 

Vcc = 5.5 V 

Outputs high 

11 18 

11 18 

mA 

Outputs low 

17 27 

17 27 

Outputs disabled 

00 

CSI 

17 28 

•ALS575A 

Outputs high 

10 17 

10 17 

Outputs low 

15 24 

15 24 

Outputs disabled 

o 

CO 

CO 

16 30 


'^All typical values are at Vqc = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS’ 


'ALS574A switching characteristics (see Note 1) 





Vqc - 5 V, 


Vcc “ 4,5 V to 5.5 V. 






Cl “ 50 pF, 


Cl “ 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 n, 

R2 = 500 n, 

Ta = 25 °C, 


R1 - 500 n, 

R2 = 500 n, 

Ta “ MIN to MAX, 


UNIT 




'ALS574A 

SN54ALS574A 

SN74ALS574A 





TYP 

MIN 

MAX 

MIN 

MAX 


Imax 



50 

28 

35 


iPLH 

CLK 

Q 

8 

4 

22 

4 

14 

ns 

tPHL 

8 

4 

17 

4 

14 

tpZH 

OC 

Q 

9 

4 

21 

4 

18 


IPZL 

12 

4 

26 

4 

18 


IPHZ 

OC 


5 

2 

16 

2 

10 

ns 

IPLZ 


5 

2 

25 

2 

12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS575A SN74ALS575A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3 STATE OUTPUTS 


'ALS575A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT! 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 fi, 

R2 = 500 0, 

Tft = 25 “C 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 !2, 

Ta = MIN to MAX 

UNIT 

'ALS575A 

SN54ALS575A 

SN74ALS575A 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fmax 



40 50 

25 

30 


tPLH 

CLK 

Q 

8 1 1 

4 15 

4 14 

ns 

fPHL 

9 11.5 

4 15 

4 14 

fpZH 

OC 

Q 

11 14 

4 21 

4 18 

ns 

fpZL 

12 15 

4 21 

4 18 

fPHZ 

OC 

Q 

6 8 

2 12 

2 10 

ns 

fPLZ 

8 1 1 

3 1 5 

3 13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS574, SI\I54AS575, SI\I74AS574, SN74AS575 

OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc • 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS574, SN54AS575 -55°C to 125°C 

SN74AS574, SN74AS575 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS574 

SN54AS575 

SN74AS574 

SN74AS575 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.8 

0.8 

IDI 

IqH High-level output current 

-12 

-15 

1391 

Iqu Low-level output current 

32 

48 

ISZ^I 

fclock Clock frequency 

0 100 

0 125 


Pulse duration 

CLK high 

5 

4 

ns 

CLK low 

4 

2 

Setup time 

before CLKt 

Data 

3 

2 

ns 


6.5 

5.5 

Hold time 

after CLKt 

Data 

3 

2 

ns 

'AS575 1 CTR 

0 

0 

T/\ Operating free-air temperature 

-55 125 

0 70 
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SI\i54AS574, SN54AS575, SI\I74AS574, SN74AS575 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS574 

SN54AS575 

SN74AS574 

SN74AS575 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

< 

o 

o 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.29 0.5 


V 

Vcc = 4.5 V, Iql - 48 mA 


0.34 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

^^9 

'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

-50 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

IS^^I 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

OC, CLK, CLR 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

D 

-3 

-2 


Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'AS574 

Vcc = 5.5 V 

Outputs high 

73 116 

73 116 

mA 

Outputs low 

85 134 

85 134 

Outputs disabled 

84 134 

84 134 

'AS575 

Outputs high 

78 126 

78 126 

Outputs low 

89 142 

89 142 

Outputs disabled 

88 142 

88 142 


'^All typical values are at VqC = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 !), 

R2 = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54AS574 

SN54AS575 

SN74AS574 

SN74AS575 

MIN MAX 

MIN MAX 

Imax 



100' 

125 

MHz 

tPLH 

CLK 

Any Q 

3 1 1 

3 8 

ns 

IPHL 

4 11 

4 . 9 

tPZH 

OC 

Any Q 

2 7 

2 6 

ns 

IPZL 

3 1 1 

3 10 

IPHZ 

OC 

Any Q 

2 7 

2 6 

ns 

IPLZ 

2 7 

2 6 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\154ALS576A, SI\154ALS577A, SN54AS576, SN54AS577 
SI\I74ALS576A. SN74ALS577A, SI\I74AS576, SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


3-State Buffer-Type Inverting Outputs Drive 
Bus-Lines Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• 'ALS577A and 'AS577 Have Synchronous 
Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit registers feature three-state outputs 
designed specifically for bus driving. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight-bit edge-triggered D-type flip-flops 
enter data on the low-to-high transition of the 
clock. 

The output control does not affect the internal 
operation of the flip-flops. Old data can be 
retained or new data can be entered while the 
outputs are off. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from 0°C to 70 °C. 


SN54ALS576A, SN54AS576 . . . J PACKAGE 
SI\I74ALS576A, SN74AS576 . . . DW OR l\l PACKAGE 
(TOP VIEW) 


DC r 

TT 

J 20 

Hvcc 

ID C 

2 

19 

UlQ 

2D U 

3 

18 

D2Q 

3D C 

4 

17 

D3Q 

4D C 

5 

16 

Il4Q 

5DC 

6 

15 

Dsq 

6D C 

7 

14 

36Q 

7DL 

8 

13 

J7Q 

8D C 

9 

12 

D8Q 

GND [I 

10 

11 

]CLK 


SN54ALS576A, SN54AS576 . . . FK PACKAGE 
(TOP VIEW) 




SN54ALS577A, SN54AS577 . . . JT PACKAGE 
SN74ALS577A, SI\I74AS577 ... DW OR NT PACKAGE 
(TOP VIEW) 


clrE 

rc 


3vcc 

ocC 

2 

23 

Dnc 

idC 

3 

22 

H IQ 

2DC 

4 

21 

Il2Q 

3DC 

5 

20 

11 3Q 

4DC 

6 

19 

34Q 

bdC 

7 

18 

Dbq 

6DC 

8 

,17 

Deo 

7Dr 

9 

16 

l7Q 

8DQ 

10 

15 

38Q 

NC[ 

11 

14 

Dcli 

GNDQ 

12 

13 

Dnc 


SN54ALS577A, SN54AS577 . . . FK PACKAGE 
SN74ALS577A. SN74AS577 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS576A, SI\I54ALS577A, SI\I54AS576, SI\I54AS577 
SI\I74ALS57BA, SI\I74ALS577A. SI\I74AS576. SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


FUNCTION TABLES 


ALS576A, AS576 
(Each Flip-Flop) 


ALS577A. AS577 
(Each Flip-Flop) 


INPUTS 

OUTPUT 

OC 

CLK 

D 

Q 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


1 INPUTS 

OC 

CLR 

CLK 

D 

L 

L 

t 

X 

L 

H 

t 

H 

L 

H 

t 

L 

L 

H 

L 

X 

H 

X 

X 

X 


OUTPUT 

O 

H 

L 

H 

Qo 

z 


logic symbols^ 


'ALS576A, AS576 


'ALS577A, 'ASBTT 




^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagrams (positive logic) 

■ALS576A, 'AS576 


'ALS577A, 'AS577 


in>— 

V 


(2) 

-o>Cl 1 

(19) 

(3) 

i-c >C1 1 

(18) 

(4) 

-c >C1 I— 

(17) 

(5) 

>C1 f — 

(16) 

(6) 

—c >C 1 ^ 

(15) 

(7) 

— C >C1 f ' ^ 

(14) 

(8) 

“< > Cl r ' 

(13) 


-oLci 1 — 




Pin numbers shown are for DW, J, an(d N packages. 


Pin numbers shown are for DW, JT anid NT packages. 
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SI\I54ALS576A. SW54ALS577A, SI\I74ALS57BA, SI\174ALS577A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqq 

Input voltage 

Voltage applied to a disabled 3-state output 

Operating free-air temperature range; SN54ALS', SN54AS' 

SN74ALS', SN74AS' 
Storage temperature range 


7V 

7V 

5.5 V 

-55°Cto 125°C 
. . . 0°Cto70°C 
-65 “C to 1 50°C 


recommended operating conditions 



SI\I54ALS576A 

SN54ALS577A 

SN74ALS576A 

SN74ALS577A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 


IqL Low-level output current 

12 

24 


^clock Clock frequency 

'ALS576A 

0 25 

0 30 

MHz 

'ALS577A 

0 25 

0 30 

tyy Pulse duration 

CLK high or low 'ALS576A 

20 

16.5 

ns 

CLK high or low 'ALS577A 

20 

16.5 

Setup time 

before CLKt 

Data 

15 

15 

ns 


15 

15 

Hold time 

after CLKI 

Data 

4 

0 

ns 


4 

0 

Operating free-air temperature 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS576A 

SN54ALS577A 

SN74ALS576A 

SN74ALS577A 

UNIT 

MIN TYP^ MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1 .2 

-1.2 

V 

Vqh 

Vcc ” 5-5 V, Iqh = -0.4 mA 

Vcc ' 2 

Vcc 2 

V 

Vcc “ *OH ^ 1 

2.4 3.3 


Vcc “ ■ ^OH = -2.6 mA 


2.4 3.2 

VqL 

Vcc “ *OL “ mA 

0.25 0,4 

0.25 0.4 

V 

Vcc “ *OL ^ 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

,<A 

Iqzl 

Vcc .= 5.5 V, Vq = 0.4 V 

-20 

-20 

,,A 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1, 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vj = 2.7 V 

20 

20 

,.A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

10 18 

10 18 

mA 

Outputs low 

1 5 24 

15 24 

Outputs disabled 

16 30 

16 30 


^All typical values are at Vcc = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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SN54ALS576A, SI\I54ALS577A, SN74ALS576A. SI\I74ALS577A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


'ALS576A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

C|. = 50 pF. 

R1 = 500 n, 

R2 = 500 fi, 

Ta = 25 °C 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

R1 = 500 fi, 

R2 = 500 9, 

Ta = min to MAX 

UNIT 

‘ALS576A 

SN54ALS576A 

SN74ALS576A 

TYP 

MIN MAX 

MIN MAX 

^max 


50 

25 

30 

mmm\ 

tPLH 

CLK 

Any Q 

9 

4 15 

4 14 

ns 

fPHL 

9 

4 15 

4 14 

fPZH 

OC 

Any Q 

11 

4 21 

4 18 

ns 

'PZL 

11 

4 21 

4 18 

fPHZ 

OC 

Any Q 'ALS576 

6 

2 12 

2 10 

ns 

fPLZ 


Any Q 

8 

3 17 

3 15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


'ALS577A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 9, 

Ta = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 9, 

R2 = 500 9, 

Ta = min to MAX 

UNIT 

'ALS577A 

SN54ALS577A 

SN74ALS577A 

MIN TYP MAX 

MIN MAX 

MIN MAX 

^max 


40 50 

25 

30 


fPLH 

CLK 

Any Q 

9 11 

4 15 

4 14 

ns 

^PHL 


4 15 

4 14 

tPZH 

OC 

Any Q 

11 15 

4 21 

4 18 

ns 

tpZL 

11 15 

4 21 

4 18 

fPHZ 

OC 

Any Q 'ALS577 

6 8 

2 12 

2 10 

ns 

fpLZ 


Any Q 

8 12 

3 17 

3 15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SW54AS576. SI\I54AS577. SI\I74AS576. SI\I74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLOP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS576 

SI\I54AS577 

SN74AS576 

SN74AS577 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

■■ 

Ion High-level output current 

- 12 

- 15 

moQiiii 

Iql Low-level output current 

32 

48 


fclock Clock frequency 

0 100 

0 125 


t,^ Pulse duration 

CLK high 

5 

4 

ns 

CLK low 

4 

2 

Setup time 

before CLKI 



2 

ns 

CLR ('AS577) 

6.5 

5.5 

Hold time 

after CLKI 

Data 

3 

2 

ns 

CLR (•AS577) 

0 

0 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS576 

SN54AS577 

SN74AS576 

SN74AS577 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 5-5 V, Iqh ^ mA 

Vcc-2 

Vcc -2 

V 

Vcc = 4.5 V, Ion = -12 mA 

2.4 3.2 




fO 

CO 

CO 

L 

VoL 

Vcc = 4.5 V, lOL = 32 mA 

0.29 0.5 


V 

Vcc = 4.5 V lOL = 48 mA 


0.33 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 

50 

/•A 

'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

-50 

/<A 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| ■= 2.7 V 

20 

20 

r<A 

l|L 

D 

Vcc = 5.5 V, V| = 0.4 V 

-3 

-2 

mA 

All other 

-0.5 

-0.5 

lO* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 - 112 

-30 -112 

mA 

Icc 

'AS576 

Vcc = 5.5 V 



Outputs high 

77 125 

77 125 

mA 

Outputs low 

84 135 

84 135 

Outputs disabled 

84 135 

84 135 

'AS577 

Outputs high 

78 126 

78 126 

Outputs low 

76 123 

76 123 

Outputs disabled 

88 142 

88 142 


’’’All typical values are at Vqc = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS576, SI\I54AS577, SN74AS576, SI\I74AS577 

OCTAL D TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 






Vcc = '*■5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 = 500 0, 

Ta = MIN to MAX 


UNIT 




SN54AS576 

SN74AS576 






SN54AS577 

SN74AS577 






MIN 

MAX 

MIN 

MAX 


^max 



100 

125 


tPLH 

CLK 

Any Q 

3 

1 1 

3 

8 


tPHL 

4 

1 1 

4 

9 


tPZH 

oc 

Any Q 

2 

7 

2 

6 


tPZL 

■ 3 

1 1 

3 

10 


tPHZ 

oc 

Any Q 

2 

7 

2 

6 


<PLZ 

2 

7 

2 

6 



NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS580, SI\I54AS580, SN74ALS580, SI\I74AS580 
OCTAL D TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 

'ALS573, 'AS573 True Outputs 

'ALS580, 'AS580 Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


□ 2661, DECEMBER 1982 - REVISED MAY 1986 


SI\I54ALS580, SN54AS580 . . . J PACKAGE 
SN74ALS580, SN74AS580 . . . DW OR N PACKAGE 
(TOP VIEW) 


ocC 

TT 

J 20 

H Vcc 

idC 

2 

19 

H IQ 

2dC 

3 

18 

H 2Q 

3d(I 

4 

17 

33Q 

4d1I 

5 

16 

I]4Q 

bdC 

6 

15 

D 5Q 

6dC 

7 

14 

H 6Q 

7DC 

8 

13 

D7Q 

8DC 

9 

12 

I]8Q 

gndC 

10 

11 

DC 



For complete information on the SN54ALS580, 
SN54AS580, SN74ALS580 and SN74AS580, see 
page 2-435. 


SN54ALS580, SIM54AS580 . . . FK PACKAGE 
(TOP VIEW) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I74ALS614, SI\I74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 

D2915, JANUARY 1986 


• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 
'ALS614 . . . Inverting logic 
'ALS615 . . . True logic 

• Package Options Include Plastic “Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices consist of bus transceiver circuits, 

D-type flip-flops, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. Enable GAB and GBA are provided to 
control the transceiver functions. SAB and SBA 
control pins are provided to select whether real- 
time or stored data is transferred. The circuitry 
used for select control will eliminate the typical 
decoding glitch that occurs in a multiplexer 
during the transition between stored and real- 
time data. A low input level selects real-time 
data, and a high selects stored data. The 
following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Data on the A or B data bus, or both, can be 
stored in the internal D flip-flops by low-to-high 
transitions at the appropriate clock pins (CAB or 
CBA) regardless of the select or enable control 
pins. When SAB and SBA are in the real-time 
transfer mode, it is^lso possible to store data without using the internal D-type flip-flops by simultaneously 
enabling GAB and GBA. In this configuration each output reinforces its input. Thus, when all other data 
sources to the two sets of bus lines are at high impedance, each set of bus lines will remain at its last state. 

The -1 versions of the SN74ALS61 4 and SN74ALS61 5 are identical to the standard versions except that 
the recommended maximum Iql 's increased to 48 milliamperes. 

The SN74ALS614 and SN74ALS615 are characterized for operation from 0°C to 70°C. 


DW OR NT PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 




OD 

CQ 

CO 


U 

< 

< 





< 

< 

< 

o 

U 

CD 

m 





a 

C/) 

u 


> 

u 

C/) 





■D 

4 

■CJ 

3 

"O 

2 

TU 

"O’ 

28 

"O 

27 

26 


A1 

]5 








25[ 

GBA 

A2 

]6 








24 [ 

B1 

A3 

]7 








23 [ 

B2 

NC 

]8 








22[ 

NC 

A4 

]9 








2lC 

B3 

A5 

]10 








20 [ 

B4 

A6 

]11 








19[ 

B5 



12 

□L 

13 

JO. 

14 

O. 

15 

O. 

16 

17 

1£ 

JLI 






CO 

D 

O 

CD 


CD 





< 

< 

Z 

2 

OJ 

CD 

CD 






NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily Include testing of all parameters. 
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SI\i74ALS614, SN74ALS615 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 


2 



GAB GBA CAB CBA SAB SBA 
L L X X X L 


REAL TIME TRANSFER 
BUS B TO BUS A 



X H r X X X 

L X X T X X 

L H t t X X 

STORAGE FROM 
A AND/OR B 



H H X X L X 


REAL-TIME TRANSFER 
BUS A TO BUS B 



GAB GBA CAB CBA SAB SBA 
H L HorLHorLH H 

TRANSFER 
STORED DATA 
TO A AND/OR B 
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SI\I74ALS614, SI\I74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

GAB 

GBA 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

SN74ALS614 

SN74ALS615 

n 


H or L 

H or L 

X 

X 

Input 

Input 

Isolation 

Isolation 

B 


T 

T 

X 

X 

Store A and B Data 

Store A and B Data 

X 

H 

T 

H or L 

X 

X 

Input 

Unspecified ^ 

Store A, Hold B 

Store A, Hold B 

H 

H 

T 

T 

x^ 

X 

Input 

Output 

Store A in both registers 

Store A in both registers 

mm 

B 

H or L 

T 

X 

X 

Unspecified^ 

Input 

Hold A, Store B 

Hold A, Store B 

B 

B 

T 

T 

X 

X* 

Output 

Input 

Store B in both registers 

Store B in both registers 

L 

L 

X 

X 

X 

L 



Real-Time B Data to A Bus 

Real-Time B Data to A bus 







Output 

Input 



L 

L 

X 

H or L 

X 

H 

Stored B Data to A Bus 

Stored B data to A Bus 

H 

H 

X 

X 

L 

X 



Real-Time A Data to B Bus 

Real-Time A Data to B Bus 







Input 

Output 



H 

H 

H or L 

X 

H 

X 

Stored A Data to B Bus 

Stored A Data to B Bus 










Stored A Data to B Bus and 

H 

L 

H or L 

H or L 

H 

H 

Output 

Output 


Stored B Data to A Bus 







Stored B Data to A Bus 


^The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always 
■ enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

^Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

logic symbols"*^ 

SN74ALS614 SN74ALS615 




I^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW and NT packages. 
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SI\I74ALS614, SN74ALS615 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 


logic diagrams (positive logic) 

SN74ALS614 



SN74ALS615 



Pin numbers shown are for DW and NT packages. 
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SI\I74ALS614, SI\I74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



MIN NOM MAX 

^^3 

Vcc Supply voltage 

1 

1 

n 

V|H High-level input voltage 

2 


V|L Low-level input voltage 

0,8 

8 

Vqh High-level output voltage 

5.5 

V 

Iql Low-level output current 

24 

mA 

48 T 

Pulse duration 

CBA or CAB high 

16.5 

ns 

CBA or CAB low 

16.5 

tgu Setup time before CAST or CBAT 

th Hold time after CAST or CBAT 

A or B 

10 

ns 

A or B 

0 

ns 

Ta operating free-air temperature 

o 

o 

°c 



^The extended condition applies if V^c is maintained between 4.75 V and 5.25 V. The 48-mA limit applies for the SN74ALS614-1 and 
SN74ALS615-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

V 

iqh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

mA 

Vql 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

V 

Vcc = 4.75 V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 

0.35 0.5 

i| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

/lA 

A or B ports ^ 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

mA 

A or B ports ^ 

-0.2 

Icc 

'ALS614 

Vcc = 5.5 V 

Outputs high 

52 60 

mA 

Outputs low 

57 70 

'ALS615 

Output high 

40 60 

mA 

Output low 

CM 

00 


^All typical values are at V(;c = 5 V, = 25 °C. 

^ For I/O ports, the parameters I|h and I|l include the off-state output current. 
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SN74ALS614, SI\I74ALS615 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 


SN74ALS614 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl “ 680 fi, 

Ta “ 25 °C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 680 n, 

Ta = O^c to 70°c 

UNIT 




MIN TYP 

MAX 

MIN 

MAX 


tPLH 

CBA or CAB 

A or B 

37 

52 

20 

64 

ns 

tPHL 

14 

19 

6 

20 

tPLH 

A or B 

B or A 

31 

42 

14 

51 

ns 

tPHL 

6 

10. 

2 

12 

tPLH 

SBA or SAB^ 

A or B 

35 

47 

19 

58 

ns 

tPHL 

(with A or B high) 

■ 12 

20 

5 

22 

tPLH 

SBA or SAB^ 

A or B 

35 

47 

19 

58 

ns 

tPHL 

(with A or B low) 

12 

20 

5 

22 

tPLH 

GBA or GAB 

A or B 

16 

22 

9 

27 

ns 

tPHL 

12 

18 

6 

22 


SN74ALS615 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc ■•5 V, 

Cl - 50 pF, 

Rl = 680 fi, 

Ta = 25 °C 

Vcc ” 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 680 n. 

Ta = 0°c to 70°C 

UNIT 

MIN TYP MAX 

MIN MAX 

tPLH 

CBA or CAB 

A or B 

33 50 

19 64 

ns 

fPHL 

14 20 

6 22 

tPLH 

A or B 

B or A 

28 44 

12 56 

ns 

tPHL 

11 17 

4 20 

tPLH 

SBA or SAB^ 

(with A or B high) 

A or B 

35 50 

19 62 

ns 

tPHL 

15 22 

5 25 

tPLH 

SBA or SAB^ 

(with A or B low) 

A or B 

35 50 

19 62 

ns 

IPHL 

15 22 

5 25 

tPLH 

GBA or GAB 

A or B 

17 23 

6 27 

ns 

tPHL 

14 20 

6 24 


^These parameters are measured with the internal output state of the storage' register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS616, SI\I54ALS617, SN74ALS616, SI\I74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

D2840, APRIL 1984-REVISED MAY 1986 


• Detects and Corrects Single-Bit Errors 

• Detects and Flags Dual-Bit Errors 

• Built-In Diagnostic Capability 

• Fast Write and Read Cycle Processing 
Times 

• Byte-Write Capability 

• Dependable Texas Instruments Quality and 
Reliability 


DEVICE 

OUTPUT 

'ALS616 

'ALS617 

3-State 

Open-Collector 


description 

The 'ALS616 and 'ALS617 are 16-bit parallel 
error detection and correction circuits in 40-pin, 
600-mil packages. The EDACs use a modified 
Hamming code to generate a 6-bit check word 
from a 16-bit data word. This check word is 
stored along with the data word during the 
memory write cycle. During memory read cycles, 
the 22-bit words from memory are processed by 
the EDACs to determine if errors have occurred 
in memory. 

Single-bit errors in the 16-bit data word are 
flagged and corrected. Single-bit errors in the 
6-bit check word are flagged, but the data word 
will remain unaltered. The 6-bit error syndrome 
code will pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. 
These errors may occur in any two bits of the 
22-bit word from memory. The gross-error 
condition of ail lows or all highs from memory 
will be detected. Otherwise, errors in three or 
more bits of the 22-bit word are beyond the 
capabilities of these devices to detect. 

Read-modify-write (byte-control) operations can 
be performed with the 'ALS616 a nd 'ALS 617 
EDACs by using outp ut latc h enable, LEDBO, and 
individual OEBO and OEB1 byte control pins. 

Diagnostics are performed on the EDACs by 
controls and internal paths that allow the user 
to read the contents of the DB and CB input 
latches. These will determine if the failure 
occurred in memory or in the EDAC. 



The SN54ALS616 and SN54ALS61 7 are characterized for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS616 and SN74ALS617 are characterized for operation from 0°C to 
70°C. 


This document contains information on products in 
more than one phase of deveiopment. The status of 
each device is indicated on the page(s) specifying its 
eiectricai characteristics. 
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SI\I54ALS616, SI\I54ALS617, SI\I74ALS616, SN74ALS617 
1G-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 1. WRITE CONTROL FUNCTION 


MEMORY 

CYCLE 

EDAC 

FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEBO & OEB1 

DB OUTPUT LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Write 

Generate 

check word 

L L 

Input 

H 

X 

Output 
check bits^ 

L 

H H 


^See Table 2 for details on check bit generation. 


memory write cycle details 



During a memory write cycle, the check bits (CBO thru CBS) are generated internally in the EDAC by six 
8-input parity generators using the 1 6-bit data word as defined in Table 2. These six check bits are stored 
in memory along with the original 16-bit data word. This 22-bit word will later be used in the memory 
read cycle for error detection and correction. 


TABLE 2. PARITY ALGORITHM 


CHECK WORD 

BIT 

16-BIT DATA WORD 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

CBO 



X 


X 

X 

X 



X 



X 


X 

X 

CB1 


X 


X 


X 

X 

X 




X 


X 


X 

CB2 

X 



X 

X 



X 

X 


X 



X 

X 


CBS 

' X 

X 

X 




X 

X 



X 

X 

X 




CB4 

X 

X 

X 

X 

X 

X 



X 

X 







CB5 









X 

X 

X 

X 

X 

X 

X 

X 


The six check bits are parity bits derived from the matrix of data bits as indicated by “X" for each bit. 


error detection and correction details 

During a memory read cycle, the 6-bit check word is retrieved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine if they are at the high level. 

The first case in Table 3 represents the normal, no-error c ondition s. The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases 
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt 
indication for the CPU. 


TABLE 3. ERROR FUNCTION 


TOTAL NUMBER OF ERRORS 

ERROR FLAGS 

ERR MERR 

DATA CORRECTION 

16-BIT DATA WORD 

6-BIT CHECK WORD 

0 

0 

H 

H 

Not applicable 

1 

0 

L 

H 

Correction 

0 

1 

L 

H 

Correction 

1 

1 

■1 

mm 

Interrupt 

2 

0 

B 

■■ 

Interrupt 

0 

2 

B 

B 

Interrupt 


2-464 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 







































SI\I54ALS616, SI\I54ALS617, SI\I74ALS616, SN74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 4. READ, FLAG, AND CORRECT FUNCTION 


MEMORY 

CYCLE 

EDAC 

FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEBO & OEB1 

DB OUTPUT LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read 

Read & flag 

H L 

Input 

H 

X 

Input 

H 

Enabled^ 

Read 

Latch input 

data & check 

bits 


Latched 

input 

data 

H 

L 

Latched 

input 

check word 

H 

Enabled^ 

Read 

Output 

corrected data 

and 

syndrome bits 


Output 

corrected 

data word 

L 

X 

Output 

syndrome 

bits^ 

L 

Enabled^ 


^See Table 3 for error description, 
^See Table 5 for error location. 



Error detection is accomplished as the 6-bit check word and the 1 6-bit data word from memory are applied 
to the internal parity generators/checkers. If the parity of all six groupings of data and check bits are correct, 
it is assumed that no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error 
flag or flags will be set low. The two-bit error is not correctable since the parity tree can only identify 
single-bit errors. Both error flags are set low when any two-bit error is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, 
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be 
noted that the gross-error conditions of all highs will be detected. 

As the corrected word is made available on the data I/O port (DBO thru DB1 5), the check word I/O port 
(CBO thru CB5) presents a 6-bit syndrome error code. This syndrome code can be used to locate the bad 
memory chip. See Table 5 for syndrome decoding. 
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SN54ALS616, SI\I54ALS617, SI\I74ALS616, SN74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 5. SYNDROME DECODING 


SYNDROME BITS 

ERROR 

m 

4 

3 

2 

1 

0 

n 

H 

L 

L 

L 

L 

unc 

L 

H 

L 

L 

L 

H 

2-bit 

L 

H 

L 

L 

H 

L 

2-bit 

n 

H 

L 

L 

H 

H 

DBS' 

n 

H 

L 

H 

L 

L 

2-bit 

L 

H 

L 

H 

L 

H 

DB4 

L 

H 

L 

H 

H 

L 

DB3 

L 

H 

L 

H 

H 

H 

2-bit 

D 

H 

H 

L 

L 

L 

2-bit 

L 

H 

H 

L 

L 

H 

DB2 

L 

H 

H 

L 

H 

L 

OBI 

n 

H 

H 

L 

H 

H 

2-bit 

n 

H 

H 

H 

L 

L 

DBO 

L 

H 

H. 

H 

L 

H 

2-bit 

L 

H 

H 

H 

H 

L 

2-bit 

n 

H 

H 

H 

H 

H 

CB5 


SYNDROME BITS 

ERROR 

5 

4 

3 

2 

1 

0 

L 

L 

L 

L 

L 

L 

2-bit 

L 

L 

L 

L 

L 

H 

unc 

L 

L 

L 

L 

H 

L 

unc 

L 

L 

L 

L 

H 

H 

2-bit 

L 

L 

L 

H 

L 

L 


L 

L 

L 

H 

L 

H 


L 

L 

L 

H 

H 

L 


L 

L 

L 

H 

H 

H 

unc 

L 

L 

H 

L 

L 

L 


L 

L 

H 

L 

L 

H 


L 

L 

H 

L 

H 

L 


L 

L 

H 

L 

H 

H 


L 

L 

H 

H 

L 

L 

2-bit 

L 

L 

H 

H 

L 

H 

unc 

L 

L 

H 

H 

H 

L 

DB6 

L 

L 

H 

H 

H 

H 

2-bit 


CB X = error in check bit X 
DB Y = error in data bit Y 
2-bit = double-bit error 
unc = uncorrectabie muitibit error 


SYNDROME BITS 

ERROR 

5 

4 

3 

2 

1 

0 

H 

L 

L 

L 

L 

L 

unc 

H 

L 

L 

L 

L 

H 

2-bit 

H 

L 

L 

L 

H 

L 

2-bit 

H 

L 

L 

L 

H 

H 

DB15 

H 

L 

L 

H 

L 

L 

2-bit 

H 

L 

L 

H 

L 

H 

DBM 

H 

L 

L 

H 

H 

L 

DB13 

H 

L 

L 

H 

H 

H 

2-bit 

H 

L 

H 

L 

L 

L 

2-bit 

H 

L 

H 

L 

L 

H 

DB12 

H 

L 

H 

L 

H 

L 

DB11 

H 

L 

H 

L 

H 

H 

2-bit 

H 

L 

H 

H 

L 

L 

DB10 

H 

L 

H 

H 

L 

H 

2-bit 

H 

L 

H 

H 

H 

L 

2-bit 

H 

L 

H 

H 

H 

H 

CB4 


SYNDORME BITS 

ERROR 

5 

4 

3 

2 

1 

0 

H 

TT 

~ 

T" 

T* 

IT 

2-bit 

H 

H 

L 

L 

L 

H 

DBS 

H 

H 

L 

L 

H 

L 

unc 

H 

H 

L 

L 

H 

H 

2-bit 

H 

H 

L 

TT 

~ 

IT 

DB9 

H 

H 

L 

H 

L 

H 

2-bit 

H 

H 

L 

H 

H 

L 

2-bit 

H 

H 

L 

H 

H 

H 

CB3 

H 

TT 

TT 

T" 

T" 

"T 

unc 

H 

H 

H 

L 

L 

H 

2-bit 

H 

H 

H 

L 

H 

L 

2-bit 

H 

H 

H 

L 

H 

H 

CB2 

H 

H 

H 

H 

L 

L 

2-bit 

H 

H 

H 

H 

L 

H 

CB1 

H 

H 

H 

H 

H 

L 

CBO 

H 

H 

H 

H 

H 

H 

none 


read-modify-write (byte control) operations 

The 'ALS61 6 and 'ALS61 7 devices are capable of byte-write operations. The 22-bit word from memory 
must first be latched into the DB and CB input latches. This is easily accomplished by switching from the 
read and flag mode (SI = H, SO = L) to the latch input mode (SI = H, SO = H). The EDAC will then 
make any corrections, if necessary, to the data word and place it at the input of the output data latch. 
This data word must then be latched into the output data latch by taking LEDBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO or OEB1 controls. OEBO controls 
DB0-DB7 (byte 0), 0EB1 controls DB8-DB15 (byte 1). 

Placing a high on the byte control will disable the output and the user can modify the byte. If a low is 
placed on the byte control, then the original byte is allowed to pass onto the data bus unchanged. If the 
original data word is altered through byte control, a new check word must be generated before it is written 
back into memory. This is easily accomplished by taking control SI and SO low. Table 6 lists the read- 
modify-write functions. 
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SI\I54ALS616, SN54ALS617, SN74ALSG16, SN74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 6. READ-MODIFY-WRITE FUNCTION 


MEMORY 

CYCLE 

EDAC FUNCTION 

Read 

Read & Flag 

Read 

Latch input data 

& check bits 

Read 

Latch corrected 

data word into 

output latch 

Modify/ 

write 

Modify appropriate 
byte or bytes & 

generate new 

check word 


CONTROL 

SI SO 

BYTEn^ 

H L 

Input 


Latched 

H H 

Input 


data 


OEBn^ 

DB OUTPUT 

LATCH 

CHECK I/O 


LEDBO 


H 

X 

Input 


Latched 

H L input 

check word 



H Enabled 


H Enabled 


Latched 


Hi-Z 



tOEBO controls DB0-DB7 (BYTEO), OEB1 controls DB8-DB15 (BYTE!) 


diagnostic operations 

The 'ALS61 6 and 'ALS61 7 are capable of diagnostics that allow the user to determine whether the EDAC 
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic 
control. 

In the diagnostic mode (SI = L, SO = H), the checkword is latched into the input latch while the data 
input latch remains transparent. This lets the user apply various data words against a fixed known 
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should 
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be 
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs 
the lat ched ch eckword. The diagnostic data word can be latched into the output data latch and verified 
via the LEDBO control pin. By changing from the diagnostic mode (SI = L, SO = H), the user can verify 
that the EDAC will correct the diagnostic data word. Also, the syndrome bits can be produced to verify 
that the EDAC pinpoints the error location. Table 7 lists the diagnostic functions. 
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SI\I54ALS616, SI\I54ALS617, SN74ALS616, SN74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 7. DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB BYTE 

CONTROL 

OEBn 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

X 

Input correct 

check bits 

H 

H H 

Latch input check 

word while data 

input latch remains 

transparent 

L H 

Input 

diagnostic 
data word^ 

H 

L 

Latched 

input 

check bits 

H 

Enabled 

Latch diagnostic 

data word into 

output latch 

■ 

Input 

diagnostic 
data word'^ 

H 

H 

Output latched 

check bits 

Hi-Z 

L 

H 

Enabled 

Latch diagnostic 

data word into 

input latch 

H H 

Latched 

input 

diagnostic 

data word 

, H 

H 

Output 

syndrome 

bits 

Hi-Z 

L 

H 

Enabled 

Output diagnostic 

data word & 

syndrome bits 

H H 

Output 

diagnostic 

data word 

L 

H 

Output 

syndrome 

bits 

Hi-Z 

L 

H 

. Enabled 

Output corrected 
diagnostic data 
word & output 
syndrome bits 

H. H 

Output 

corrected 

diagnostic 

data word 

L 

L 

Output 

syndrome 

bits 

Hi-Z 

L 

H 

Enabled 


'•'Diagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic 
data word will contain errors in two bit locations. 
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SI\I54ALS616, SI\I54ALS617, SI\I74ALS616, SI\I74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


logic diagram (positive logic) 


DECODER 



*'ALS616 has 3-state (y) check-bit and data outputs. 
'ALS617 has open-collector(^ ) check-bit and data outputs. 
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SN54ALS616, SN54ALS617, SI\I74ALS616. SN74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: CB and DB 5.5 V 

All others 7 V 

Operating case temperature range SN54ALS616, SN54ALS617, -55°C to 125°C 

Operating free-air temperature range, SN74ALS616, SN74ALS617 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS616 

SN54ALS617 

SN74ALS616 

SN74ALS617 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.7 

0.8 

HH 

Vqh High-level output voltage 

DB or CB |'ALS617 

5.5 

5.5 

wm 

Iqh High-level output current 

or MERR 

-0.4 

-0.4 

mA 

DB or CB 1 'ALS616 

- 1 

-2.6 

Iql Low-level output current 

ERR or MERR 

4 

8 

mA 

DB or CB 

12 

24 

tw Pulse duration 

LEDBO low 

45 

25 


tsu Setup time 

(1) Data and check word before SOT 

(S1=H) 

15 

12 

ns 

(2) SO high before LEDBOT (SI =H)^ 

45 

45 

(3) LEDBO high before the earlier of 

SOI or snf 

0 

0 

(4) LEDBO high before SIT (S0 = H) 

0 

0 

(5) Diagnostic data word before SIT 

(S0 = H) 

28 

12 

(6) Diagnostic check word before the 
later of SI i of SOT 

15 

12 

(71 Diagnostic data word before 

LEDBOT (SI =L and S0 = H)f 

35 

20 

th Hold time 

(8) Read-mode, SO low and SI high 

35 

30 

ns 

(9) Data and check word after SOT 
(SI =H) 

20 

15 

(10) Data word after SIT (S0 = H) 

20 

15 

(T 1 ) Check word after the later of 

Sli or SOT 

20 

15 

(12) Diagnostic data word after 

LEDBOT (SI =L, S0 = H)* 

0 

0 

tcorr Correction time (see Figure 1) 

70 

65 


Tc Operating case temperature 

-55 125 


mm 

Operating free-air temperature 


0 70 



These times ensure that corrected data is saved in the output data latch. 

*These times ensure that the diagnostic data word is saved in the output data latch. 
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SI\I54ALS616, SI\I74ALS616 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'ALS616 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS616 

SN74ALS616 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc ~ i| “ -18 mA 

- 1.5 

- 1.5 

V 

Vqh 

All outputs 

Vcc “ ^ ^OH “ —0.4 mA 

Vcc-2 

< 

o 

o 

V 

DB or CB 

Vcc “ ^OH “ 



Vcc - IQH - -2.6 mA 



Vql 

eM or MERR 

Vcc “ IQH - 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc - iql - ® 


0.35 0.5 

DB or CB 

Vcc - IQL - *2 mA 

0.25 0.4 

0.25 0.4 

Vcc “ *OL — 24 mA 


0.35 0.5 

ll 

SO or SI 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DB or CB 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

SO or SI 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

DB or CB* 

20 

20 

l|L 

SO or SI 

Vcc = 5.5 V, V| = 0.4 V 

-0.4 

-0.4 

mA 

DB or CB* 

-0.1 

-0.1 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 • -112 

mA 

ICC 

Vcc - 5.5 V See Note 1 

o 

07 

o 

110 170 

mA 



^All typical values are at Vcc = 5 V, Ta = 26 °C. 

^For I/O ports, the parameters l|)-| and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS’ 
NOTE 1; Icc is measured with SO and SI at 4.5 V and all CB and DB pins grounded. 


'ALS61 6 switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Tc = -55°C to 125°C for 
SN54ALS616, Ta = 0°C to 70 °C for SIM74ALS616 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS616 

SN74ALS616 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

MAX 

MIN 

MAX 

*pd 

DB and CB 

E^ 

SI =H. S0 = L, Rl = 500 0 

10 

43 

10 

40 

ns 

DB 

ERR 

SI =L, S0 = H, Rl = 500 D 

10 

43 

10 

40 

*pd 

DB and CB 

MERR 

SI =H, S0 = L, Rl = 500 n 

15 

65 

15 

55 

ns 

DB 

MERR 

SI =L, S0 = H, Rl = 500 n 

15 

65 

15 

55 

*pd 

SOi and SU 

CB 

R1 =R2 = 500 n 

10 

60 

10 

49 

ns 

*pd 

DB 

CB 

SI =L, S0 = L, R1 =R2 = 500 0 

10 

60 

10 

49 

ns 

*pd 

LEDBOl 

DB 

SI =X, S0 = H, R1 =R2 = 500 fi 

7 

35 

7 

30 

ns 

*pd 

SIT 

CB 

S0 = H, R1 =R2 = 500 Q 

10 

50 

10 

50 

ns 

*en 

OECBi 

CB 

S0 = H, SI =X, R1 =R2 = 500 !2 

2 

30 

2 

27 

ns 

*dis 

OECBT 

CB 

S0 = H, SI =X, R1 =R2 = 500 0 

2 

30 

2 

27 

ns 

*en 

OEBO and OEBU 

DB 

S0 = H, SI =X, R1 =R2 = 500 n 

2 

30 

2 

27 

ns 

*dis 

OEBO and DEBIT 

DB 

S0 = H, SI =X, R1 =R2= 500 0 

2 

30 

2 

27 

ns 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS617, SI\I74ALS617 

16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


PRODUCT 

PREVIEW 


'ALS617 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS617 

SN74ALS617 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = '*-^ V' h = mA 

-1.5 

-1.5 

V 

m 

ERR or MERR 

Vcc = ^ *° 5.5 V, Iqi-i = -0.4 mA 

Vcc -2 

CM 

1 

o 

o 

> 

HI' 

IBIM 

DB or CB 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

IDQIIIi 

Vql 

ERR or MERR 

Vcc = 4.5 V, IqH = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, IqL = 8 mA 


0.35 0.5 

DB or CB 

Vcc = 4.5 V, IqL = 12 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, IqL = 24 mA 


0.35 0.5 

i| 

SO or SI 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DB or CB 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

SO or SI 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

DB or CB* 

20 

20 

l|L 

SO or SI 

Vcc = 5.5 V, V| = 0.4 V 

-0.4 

-0.4 

mA 

DB or CB* 

-0.1 

-0.1 

IBH 

EM or MERR 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 


'cc 

Vcc “ ^ Note 1 

110 

110 

IESI3II 


^All typical values are at Vcc = 5 V, = 25°C. 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS’ 
NOTE 1: Icc is measured with SO and SI at 4.5 V and ail CB and DB pins grounded. 


'ALS617 switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Tc == -55°C to 125°C 
for SN54ALS617, Ta = 0®C to 70 °C for SIM74ALS617 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS617 

SN74ALS617 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP* MAX 

MIN TYP* MAX 

*pd 

DB and CB 

ERR 

SI =H, S0 = L, Rl = 500 a 

26 

26 

ns 

DB 

ERR 

SI =L, S0 = H, Rl = 500 fl 

26 

26 

*pd 

DB and CB 

MERR 

SI =H, SO = L, Rl = 500 a 

40 

40 


SI =L, S0 = H, Rl = 500 n 

40 

40 


*pd 

SOi and SU 

CB 

Rl = 680 a 

40 

40 

ns 

*pd 

DB 

CB 

SI =L, S0 = L, Rl = 680 fi 

40 

40 

ns 

*pd 

LEDBOl 

DB 

SI =X, S0 = H, Rl = 680 a 

26 

26 

ns 

*pd 

SIT 

CB 

S0 = H, Rl = 680 si 

40 

40 

ns 

tPLH 

OECBT 

CB 

SI =X, S0 = H, Rl = 680 Sf 

24 

24 

ns 

tPHL 

OECBi 

CB 

SI =X, SO = H, Rl = 680 n 

24 

24 

ns 

*PLH 

OEBO and OEB1T 

DB 

SI =X, S0 = H, Rl = 680 Si 

24 

24 

ns 

*PHL 

OEBO and O^U 

DB 

SI =X, SO = H, Rl = 680 Si 

24 

24 

ns 


^All typical values are at Vqc = 5 V, Ta = 25 °C. 


Additional information on these products can be obtained from the factory as it becomes available. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
2-472 specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54ALS616. SI\I54ALS617, SN74ALS616, SI1I74ALS617 
16 BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


“L 


-READ- 


DBO THRU DB15 - 


OEBO ANDOEB1 


CBO THRU CBS 


' ' ■“■'■‘correction” 

u(1» <h(9) ^ 


INPUT DATA WORD 







1 j 

N 'su(l) »t4 'hO) — 

! 

n 

-x 

' ( INPUT CHECK WORD 



OUTPUT CORRECTED DATA WORD 


|4 *dis >1 


OUTPUT SYNDROME CODE 


|4 *dis ^ 


J 


VALID ERR FLAG 






VALID MERR FLAG 


FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 





so I 


|4 HEAD »|4- 


-♦K- 


DB0THRUDB7 ( INPUT DATA WORD 


OUTPUT CORRECTED DATA WORD 


DBS THRU DB15 - INPUT DATA WORD X" 


^ INPUT MODIFIED BYTE 0 


OUTPUT CORRECTED DATA WORD 


_r 




-H |*-<su(3)-*1 

W///////////////////////J r 




CBO THRU CBS ' ( INPUT CHECK WORD 


OUTPUT SYNDROME CODE 


— *pd"~H 


X OUTPUT CHECK WORD 




VALID ERR FLAG 




VALID MERR FLAG 




FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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SI\I54ALS616, SN54ALS617, SI\I74ALS616, SN74ALS617 
16-BIT PARALLEL ERROR DETECTION AND CORRECTIDN CIRCUITS 



FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM 
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SN54ALS620A THRU Si\l54ALS623A, SI\I54AS620 THRU SI\I54AS623 
SN74ALS620A THRU SN74ALS623A, SI\I74AS620 THRU SI\I74AS623 

OCTAL BUS TRANSCEIVERS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


Package Options Include Plastic "Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

Local Bus-Latch Capability 

Choice of True or Inverting Logic 

Choice of 3-State or Open-Collector Outputs- 

Dependable Texas Instruments Quality and 
Reliability 


DEVICE 

OUTPUT 

LOGIC 

'ALS620A, 'AS620 

3-State 

Inverting 

'ALS621A, 'AS621 

Open-Collector 

True 

'ALS622A, 'AS622 

Open-Collector 

Inverting 

'ALS623A, 'AS623 

3-State 

True 


SN54ALS', SN54AS' . . . J PACKAGE 
S1\I74ALS', SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 
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SN54ALS'. SN54AS' . . . FK PACKAGE 
(TOP VIEW) 


description 

These octal bus transceivers are designed for 
asynchronous two-way communication between data 
buses. The control function implementation allows for 
maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (5’BA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 
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The dual-enable configuration gives the octal bus 
transceivers the capability to store data by 

simultaneous enabling of GBA and GAB, Each output reinforces its input in this transceiver configuration. Thus, when 
both control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will 
be identical for the 'ALS621A, 'AS621 and 'ALS623A, 'AS623 or complementary for the 'ALS620A, 'AS620 and 
'ALS622A, 'AS622. 

The -1 versions of the SN74ALS' parts are identical to their standard versions except that the recommended maximum 
Iql is increased to 48 mA. There are no -1 versions of the SI\I54ALS' parts. 


The SN54' family is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74' family is characterized for operation from 0°C to 70°C. 

FUNCTION TABLE 


ENABLE INPUTS 

OPERATION 

GBA GAB 

'ALS620A, ■ALS622A 

'AS620, ■AS622 

'ALS621A, ■ALS623A 

'AS621, ■AS623 

L L 

B data to A bus 

B data to A bus 

H H 

A data to B bus 

A data to B bus 

H L 

Isolation 

Isolation 

L H 

B data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS620A THRU SI\I54ALS623A, SN54AS620 THRU SN54AS623 
SN74ALS620A THRU SI\I74ALS623A, SI\I74AS620 THRU SN74AS623 
OCTAL BUS TRANSCEIVERS 
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SI\I54ALS620A, S1\I54ALS623A, SI\I74ALS620A, SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs - 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS620A, SN54ALS623A -55°Cto125°C 

SN74ALS620A, SN74ALS623A 0“C to 70 °C 

Storage temperature range ■ -65°C to 150°C 


2 


^The extended limits appiy only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS620A-1 and SN74ALS623A-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS620A 

SN54ALS623A 

SN74ALS620A 

SN74ALS623A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, 1| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ 4.5 V, IqH = -3 mA 

2.4 3.2 

wamEEmm 

Vcc ~ 4.5 V, IqH = -12 mA 

2 


Vcc = 4.5 V, IqH = -15mA 


2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

m 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports? 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports? 

-0.1 

-0.1 

io1 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

BQBI 

Icc 

'ALS620A 

Vcc = 5.5 V 

Outputs high 

24 39 

24 34 

mA 

Outputs low 

31 49 

31 44 

Outputs disabled 

33 52 

33 47 

'ALS623A 

Vcc = 5.5 V 

Outputs high 

32 48 

32 43 

Outputs low 

39 55 

39 50 

Outputs disabled 

42 60 

42 55 


tAII typical values are at Vqq = 5 V, = 25°C 

5 For I/O ports, the parameters I|h and Im include the off-state output current. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQS- 


recommended operating conditions 



SN54ALS620A 

SN54ALS623A 

SN74ALS620A 

SN74ALS623A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 




Ta Operating free-air temperature 

-55 125 

0 70 

°c 
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ALS and AS Circuits 


SI\I54ALS620A, SI\i54ALS623A, SN74ALS62QA, SI\174ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'ALS620A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 Vto 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS620A 

SN74ALS620A 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

B 

2 

12 

2 

10 

ns 

tPHL 

2 

12 

2 

10 

tPLH 

B 

A 

2 

12 

2 

10 

ns 

tPHL 

2 

12 

2 

10 

tpZH 

GBA 

A 

3 

23 

3 

17 

ns 

tpZL 

5 

31 

5 

25 

tPHZ 

GBA 

A 

2 

14 

2 

12 

ns 

tPLZ 

3 

22 

3 

18 

tPZH 

GAB 

B 

3 

23 

3 

18 

ns 

tPZL 

5 

31 

5 

25 

tpHZ 

GAB 

B 

2 

14 

2 

12 

ns 






tPLZ 



3 

22 

3 

18 



'ALS623A switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 







Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 0, 

R2 = 500 0, 



UNIT 





Ta = MIN to MAX 






SN54ALS623A 

SN74ALS623A 





MIN 

MAX 

MIN 

MAX 


tPLH 


B 

2 

15 

2 

13 

ns 

tPHL 


3 

13 

3 

11 

IPLH 

B 


2 

15 

2 

13 


IPHL 


3 

13 

3 

11 


tpZH 

GBA 


5 

25 

5 

22 


tpZL 


5 

25 

5 

22 


IPHZ 

GBA 


2 

19 

2 

16 


IPLZ 


2 

23 

2 

19 


IPZH 

GAB 

B 

5 

25 

5 

22 


tPZL 

5 

25 

5 

22 


iPHZ 

GAB 

B 

2 

19 

2 

16 

ns 

tPLZ 

2 

23 

2 

19 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS621A, SN54ALS622A, SI\I74ALS621A, SN74ALS622A 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs and I/O ports . . . . 7 V 

Operating free-air temperature range; SN54ALS621A, SN54ALS622A -55“Cto125°C 

SN74ALS621A, SI\I74ALS622A 0°C to 70°C 

Storage temperature range . . - to 1 50 °C 


recommended operating conditions 



SN54ALS621A 

SN54ALS622A 



MIN NOM MAX 


Vcc Supply voltage 

4.5 5 5.5 


iBH 

V|H High-level input voltage 

2 


IDH 

V|L Lovy-level input voltage 

0.7 

0.8 

V 

High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 


48t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


'^The extended limits apply only if is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS621 A-1 and SN74ALS622A-1 only. 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS621A 

SN54ALS622A 

SN74ALS621A 

SN74ALS622A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

lOH 

Vcc ~ ‘^■5 V, Vqh ~ 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc “ '^•5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ ^-5 V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

m 

Control inputs 

Vqc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports § 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports § 

-0.1 

-0.1 

'cc 

'ALS621A 

Vcc = 5.5 V 

Outputs high 

29 45 

29 40 

mA 

Outputs low 

35 53 

35 48 

'ALS622A 

Vcc = 5.5 V 

Outputs high 

11 20 

11 15 

Outputs low 

20 33 

ro 

CM 

O 

CM 


tAII typical values are at Vqq = 5 V, = 25°C. 

§For I/O ports, the parameters Ij^ and I|l include the off-state output current. 
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ALS and AS Circuits 


SN54ALS621A, SI\I54ALS622A, SI\I74ALS621A, SN74ALS622A 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


'ALS621A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = V to 5.5 V, 

Cl = 50 pF, 

RL = 680 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS621A 

SN74ALS621A 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

10 45 

10 33 

ns 

tPHL 

5 24 

5 20 

<PLH 

B 

A 

10 45 

10 33 

ns 

'PHL 

5 24 

5 20 

tpLH 

GBA 

A 

10 47 

10 39 

ns 

tPHL 

12 40 

12 35 

tPLH 

GAB 

B 

10 47 

10 39 

ns 

tPHL 

12 40 

CO 


'ALS622A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 n, 

Ta = min to MAX 

UNIT 

SN54ALS622A 

SN74ALS622A 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

CN 

00 

8 35 

ns 

tPHL 

5 23 

5 19 

tPLH 

B 

A 

CM 

CO 

8 35 

ns 

tPHL 

5 23 

5 19 

tPLH 

GBA 

A 

8 45 

CO 

CO 

CO 

ns 

tPHL 

10 40 

10 35 

iPLH 

GAB 

B 

Lf> 

00 

00 

CO 

CO 

ns 

tPHL 

10 40 

10 35 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS620, SI\I54AS623, SI\I74AS620, SI\I74AS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ 

Input voltage: All inputs 7V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54AS620, SN54AS623 — 55 “C to 1 25 °C 

SN74AS620,SN74AS623 0°Cto70°C 

Storage temperature range - 65 °C to 1 50 °C 


2 


electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 



TEST CONDITIONS 

SN54AS620 

SN54AS623 

SN74AS620 

SN74AS623 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, 

i| = - 1 8 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, 

•oh = -2 mA 

Vcc-2 

Vcc-2 

V 

Vcc = 4.5 V, 

Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, 

•oh = - 1 2 mA 

2 


Vcc = 4.5 V, 

Iqh = - 1 5 mA 


2 

Vql 

Vcc = 4.5 V, 

Iql = 48 mA 

0.30 0.55 


V 

Vcc = 4.5 V, 

•OL = 54 mA 


0.35 0.55 

ll 

Control inputs 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, 

V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc “ 5.5 V, 

V| = 2.7 V 

20 

20 

pA 

A or B ports* 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports* 

-0.75 

-0.75 

1 io§ 1 

Vcc = 5.5 V, 

Vo = 2.25 V 

-50 -150 

-50 -150 

mA 

'cc 

'AS620 

Vcc = 5.5 V 

Outputs high 

35 57 

35 57 

mA 

Outputs low 

74 122 

74 122 

Outputs disabled 

48 tP 

00 



Outputs high 

57 93 

57 93 


'AS623 

Vcc = 5.5 V 

Outputs low 

116 189 

116 189 





Outputs disabled 

71 116 

71 116 



^All typical values are at Vcc2 = 5 V, = 25 °C. 

*For I/O ports, the parameters l||.| and I|l include the off-state output current. 

§The output concjitions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


recommended operating conditions 




SN54AS620 

SN74AS620 




SN54AS623 

SN74AS623 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

•OH 

High-level output current 

-12 

-15 

mam 

•OL 

Low-level output current 

48 

64 

mam 

Ta 

Operating free-air temperature 

-55 


125 

0 

70 

°C 
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SN54AS62D, SN54AS623, SI\i74AS62Q, SI\I74AS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'AS620 switching characteristics (see Note 1) 






Vcc = A. 5 V to 5.5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q, 

R2 = 500 Q, 

Ta = MIN to MAX 


UNIT 




SN54AS620 

SN74AS620 





MIN 

MAX 

MIN 

MAX 


tPLH 


B 

1 

r-r: —7 

ns 

tPHL 


2 

7 

2 

6 

'PLH 

B 


1 _ 8 

1 7 

ns 

tPHL 


2 

7 

2 

6 

tPZH 

GBA 


2 

8.5 

2 

8 

ns 

tPZL 


2 

10 

2 

9 

tPHZ 

GBA 


1 7.5 

CD 

ns 

tPLZ 


2 

15 

2 

12 

tPZH 

GAB 

B 

2 

9 

2 

8 

ns 

tPZL 

2 

10.5 

2 

9 

tPHZ 

GAB 

B 

1 6.5 

1 6 

ns 

tPLZ 

2 

16 

2 

■El 


'AS623 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS623 

SN74AS623 

MIN MAX 

MIN MAX 

IPLH 

A 

B 

1 10 

1 9 

ns 

IPHL 

1 9 

1 8 

IPLH 

B 

A 

1 10 

1 9 

ns 

IPHL 

1 9.5 

1 8.5 

IPZH 

GBA 

A 

2 11.5 

2 11 

ns 

tPZL 

2 11 

2 10 

IPHZ 

GBA 

A 

1 8.5 

1 7.5 

ns 

IPLZ 

1 13.5 

1 1 1.5 

tPZH 

GAB 

B 

2 13 

2 1 1.5 

ns 

IPZL 

2 12 

2 11 

IPHZ 

GAB 

B 

1 8 

1 7 

ns 

tPLZ 

1 10.5 

1 9 


NOTE 1: Load circuit and voltage waveforms are shown In Section 1. 
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SI\i54AS621, SI\I54AS622. SN74AS621, SI\I74AS622 
OCTAL BUS TRANSCEIVERS WTIH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage: All inputs and I/O ports 7 V 

Operating free-air temperature range; SN54AS621 , SN54AS622 - 55 °C to 1 25 °C 

SN74AS621 , SN74AS622 0°C to 70°C 

Storage temperature range - 65 "C to 1 50 °C 


recommended operating conditions 




SN54AS621 

SN74AS621 




SN54AS622 

SN74AS622 

UNIT 



MIN 

NOM MAX I 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 5.5 



V 

V|H 


2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

Vqh 

High-level output voltage 


5.5 

V 

Iql 

Low-level output current 

48 

64 

mA 

Ta 

Operating free-air temperature 

-55 

125 

0 

70 1 

°c 



eiectrical characteristics over recommended operating free-air temperature range (uniess otherwise noted) 



TEST CONDITIONS 

SN54AS621 

SN54AS622 

SN74AS621 

SN74AS622 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, || = -18 mA 

-1.2 

-1.2 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc = 4.5 V, Iql = 48 mA 

0.30 0.5 


V 

Vcc = 4.5 V, Iql = 64 mA 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B ports* 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports* 

-0.75 

-0.75 


'AS621 

Vcc = 5.5 V 

Outputs high 

48 79 

48 79 

mA 

Outputs low 

116 189 

116 189 


Vcc = 5.5 V 

Outputs high 

24 39 

24 39 

Outputs low 


63 103 


TAII typical values are at Vqq = 5 V, = 25 

tFor I/O ports, the parameters \\^^ and ln_ include the off-state output current. 
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SI\I54AS621, SI\I54AS622, SI\I74AS621, SI\I74AS622 
OCTAL BUS TRANSCEIVERS WTIH OPEN-COLLECTOR OUTPUTS 



'AS621 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS621 

SN74AS621 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

5 28.5 

5 24 

ns 

tPHL 

1 8.5 

1 7.5 

tPLH 

B 

A 

5 23 

5 21 

ns 

tPHL 

1 8.5 

1 7.5 

tPLH 

GBA 

A 

5 24 

5 21 

ns 

tPHL 

1 10 

1 9 

tPLH 

GAB 

B 

5 26 

5 22 

ns 

IPHL 

1 1 1 

1 10 


'AS622 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS622 

SN74AS622 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

5 28.5 

5 24.5 

ns 

iPHL 

1 8.5 

1 8 

tPLH 

B 

A 

5 30 

5 25 

ns 

tPHL 

CO 

1 8 

tPLH 

GBA 

A 

5 26 

5 22 

ns 

tPHL 

1 11.5 

1 10 

tPLH 

GAB 

B 

5 26 

5 23 

ns 

tPHL 

1 11.5 

1 10.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\i54ALS632A, SI\I54ALS633 THRU SI\I54ALS635 
SN74ALS632A, SI\I74ALS633 THRU SI\I74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


• Detects and Corrects Single-Bit Errors 

• Detects and Flags Dual-Bit Errors 

• Built-In Diagnostic Capability 

• Fast Write and Read Cycle Processing 
Times 

• Byte-Write Capability . . . 'ALS632A and 
'ALS633 

• Dependable Texas Instruments Quality and 
Reliability 


DEVICE 

PACKAGE 

BYTE-WRITE 

OUTPUT 

ALS632A 

52-pin 

yes 

3-St3te 

ALS633 

52-pin 

yes 

Open-Collector 

ALS634 

48-pin 

no 

3-State 

ALS635 

48-pin 

no 

Open-Collector 


description 

The 'ALS632A and 'ALS633 through 'ALS635 
devices are 32-bit parallel error detection and 
correction circuits (EDACs) in 52-pin ('ALS632A 
and 'ALS633) or 48-pin ('ALS634and 'ALS635) 
600-mil packages. The EDACs use a modified 
Hamming code to generate a 7-bit check word 
from a 32-bit data word. This check word is 
stored along with the data word during the 
memory write cycle. During the memory read 
cycle, the 39-bit words from memory are 
processed by the EDACs to determine if errors 
have occurred in memory. 

Single-bit errors in the 32-bit data word are 
flagged and corrected. 

Single-bit errors in the 7-bit check word are 
flagged, and the CPU sends the EDAC through 
the correction cycle even though the 32-bit data 
word is not in error. The correction cycle will 
simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to 
pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. 
These errors may occur in any two bits of the 
39-bit data word from memory (two errors in the 
32-bit data word, two errors in the 7-bit check 
word, or one error in each word). The gross-error 
condition of all lows or all highs from memory 
will be detected. Otherwise, errors in three or 
more bits of the 39-bit word are beyond the 
capabilities of these devices to detect. 



This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the pagelsl specifying its 
electrical characteristics. 
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SI\I54ALS632A, SI\I54ALS633 THRU SI\I54ALS635 
SI\I74ALS632A, SI\I74ALS633 THRU SI\I74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Read-modify-write (byte-control) operations can be performed with the 'ALS632A and 'ALS633 EDACs 
by using output latch enable, LEDBO, and the individual OEBO thru OEB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the 
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the 
EDAC. 



'ALS634, 'ALS635 . . . JD PACKAGE 
(TOP VIEW) 


'ALS634, 'ALS635 . . . FN PACKAGE 
(TOP VIEW) 


MERR C 

1 

ttTs 

Dvcc 



ERR n 

2 

47 

Dsi 


z 

DBO C 

3 

46 

Dso 


y — cn- 
9 

DBl C 

4 

45 

DDB31 

NC 

]10 

DB2 C 

5 

44 

DDB30 

DB3 

]>1 

DB3 C 

6 

43 

DDB29 

DB4 

]12 

DB4 C 

7 

42 

DDB28 

DBB 

]13 

DB5 C 

8 

41 

3dB27 

OEDB 

]14 

OEDB C 

9 

40 

3DB26 

DB6 

]15 

DB6 C 

10 

39 

DdB25 

DB7 

]16 

DB7 C 

11 

38 

]DB24 

GND 

]17 

GND C 

12 

37 

Dgnd 

GND 

]18 

DBB C 

13 

36 

3dB23 

DBB 

]19 

DB9 C 

14 

35 

I1DB22 

DB9 

]20 

DB10 C 

15 

34 

DDB21 

NC 

]21 

DBl 1 C 

16 

33 

3DB20 

DB10 

]22 

DB12 C 

17 

32 

I1dbi9 

DB11 

]23 

DB13 C 

18 

31 

Ddbib 

DB12 

124 

DB14 C 

19 

30 

IIDB17 

DB13 

]25 

DB15 C 

20 

29 

3DB16 

DB14 

]26 

CB6 C 
CB5 C 

21 

22 

28 

]cbo 

Dcbi 


27 




CB4 C 
OECB C 

23 

24 

26 

25 

DCB2 

3CB3 


2 


(JUmcQCQrr 
Z 2 Q D D Im 


li)u uur-otnmmucj 

5z>>tOcr!QQQ2Z 


8 76 5432 1 68 67 ( 


138 39 40 41 42 43 


(j (J 01 m 


60[ NC 
59[ NC 
58[ DB28 
57[ DB27 
56 [ DB26 
55 [ NC 
54 [ DB25 
53 [ DB24 
52 [ GND 
51 [ GND 
50 [ DB23 
49[ DB22 
48[ NC 
47[ DB21 
46[ DB20 
45[ DB19 
44[ DB18 


NC — No internal connection 


TABLE 1. WRITE CONTROL FUNCTION 


MEMORY 

CYCLE 

EDAC 

FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEBn OR 

OEDB 

DB OUTPUT LATCH 

('ALS632A, 'ALS633) 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Write 

Generate 

check word 

L L 

Input 

H 

X 

Output 
check bitst 

L 

H H 


^See Table 2 for details on check bit generation. 

memory write cycle details 

During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven 
16-input parity generators using the 32-bit data word as defined in Table 2. These seven check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection and correction. 
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32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 2. PARITY ALGORITHM 


CHECK WORD 

BIT 

32-BIT DATA WORD 

31 

30 

29 

28 

27 

26 

25 

24 23 

22 

21 

20 

19 18 

17 

16 15 14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

CBO 

X 


X 

X 


X 





X 


X X 

X 

X 



X 


X 

X 

X 

X 


X 




X 

CB1 




X 


X 


X 


X 


X 

X 

X 

X 


X 


X 


X 


X 


X 


X 

X 

X 

CB2 

X 


X 



X 

X 


X 



X 

X 


X X 

X 



X 

X 


X 



X 

X 



X 

CB3 



X 

X 

X 




X 

X 

X 



X 

X 

X 

X 

X 




X 

X 

X 




X 

X 

CB4 

X 

X 







X 

X 

X 

X 

X X 


X X 







X 

X 

X 

X 

X 

X 



CBS 

X 

X 

X 

X 

X 

X 

X 

X 







X X 

X 

X 

X 

X 

X 

X 









CB6 

X 

X 

X 

X 

X 

X 

X 

X 














X 

X 

X 

X 

X 

X 

X 

X 


The seven check bits are parity bits derived from the matrix of data bits as indicated by “X” for each bit. 



error detection and correction details 

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine if they are at the high level. 

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases 
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt 
indication for the CPU. 


TABLE 3. ERROR FUNCTION 


TOTAL NUMBER OF ERRORS 

ERROR FLAGS 

ERR MERR 

DATA CORRECTION 

32-BIT DATA WORD 

7-BIT CHECK WORD 

0 

0 

H 

H 

Not applicable 

1 

0 

L 

H 

Correction 

0 

1 

L 

H 

Correction 

1 

1 

L 

L 

Interrupt 

2 

0 

L 

L 

Interrupt 

0 

2 

L 

L 

Interrupt 


Error detection is accomplished as the 7-bit. check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, 
it is assumed that no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error 
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three 
or five bits of the 7-bit check word. Any single erro r in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable 
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error 
is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, 
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be 
noted that the gross-error conditions of all lows and all highs will be detected. 
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TABLE 4. READ. FLAG, AND CORRECT FUNCTION 


ERROR FLAGS 



^See Table 3 for error description 
^See Table 5 for error location. 


As the corrected word is made available on the data I/O port (DBO thru DB31), the check word I/O port 
(CBO thru CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate 
the bad memory chip. See Table 5 for syndrome decoding. 
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SN54ALS632A, SN54ALS633 THRU SI\I54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 5. SYNDROME DECODING 


1 SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 



□ 


El 

D 

□ 

m 

B 

□ 

B 

B 

□ 

El 


B 

□ 

B 

B 

□ 

El 

6 

5 

□ 

B 

2 

1 

0 

L 

L 

L 

L 

L 

L 

L 



L 

H 

L 

L 

L 

L 

L 

2-bit 


H 

L 

L 

L 

L 

L 

L 

2-bit 


H 

H 

L 

L 

L 

L 

L 

unc 

L 

L 

L 

L 

L 

L 

H 



L 

H 

L 

L 

L 

L 

H 

unc 


H 

L 

L 

L 

L 

L 

H 

unc 


H 

H 

L 

L 

L 

L 

H 

2-bit 

L 

L 

L 

L 

L 

H 

L 

ESI 


L 

H 

L 

L 

L 

H 

L 

DB7 


H 

L 

L 

L 

L 

H 

L 

unc 


H 

H 

L 

L 

L 

H 

L 

2-bit 

L 

L 

L 

L 

L 

H 

H 

unc 


L 

H 

L 

L 

L 

H 

H 

2-bit 


H 

L 

L 

L 

L 

H 

H 

2-bit 


H 

H 

L 

L 

L 

H 

H 

DB23 

L 

L 

L 

L 

H 

L 

L 



L 

H 

L 

L 

H 

L 

L 

DB6 


H 

L 

L 

L 

H 

L 

L 



H 

H 

L 

L 

H 

L 

L 

2-bit 

L 

L 

L 

L 

H 

L 

H 



L' 

H 

L 

L 

H 

L 

H 

2-bit 


H 

L 

L 

L 

H 

L 

H 



H 

H 

L 

L 

H 

L 

H 

DB22 

L 

L 

L 

L 

H 

H 

L 

unc 


L 

H 

L 

L 

H 

H 

L 

2-bit 


H 

L 

L 

L 

H 

H 

L 



H 

H 

L 

L 

H 

H 

L 

DB21 

L 

L 

L 

L 

H 

H 

H 

2-bit 


L 

H 

L 

L 

H 

H 

H 

DB5 


H 

L 

L 

L 

H 

H 

H 

unc 


H 

H 

L 

L 

H 

H 

H 

2-bit 

L 

L 

L 

H 

L 

L 

L 



L 

H 

L 

H 

L 

L 

L 

DB4 


H 

L 

L 

H 

L 

L 

L 

unc 


H 

H 

L 

H 

L 

L 

L 

2-bit 

L 

L 

L 

H 

L 

L 

H 



L 

H 

L 

H 

L 

L 

H 

2-bit 


H 

L 

L 

H 

L 

L 

H 

2-bit 


H 

H 

L 

H 

1 

L 

H 

DB20 

L 

L 

L 

H 

L 

H 

L 

DB31 


L 

H 

L 

H 

L 

H 

L 

2-bit 


H 

L 

L 

H 

L 

H 

L 

2-bit 


H 

H 

L 

H 

L 

H 

L 

DB19 

L 

L 

L 

H 

L 

H 

H 

2-bit 


L 

H 

L 

H 

L 

H 

H 

DB3 


H 

L 

L 

H 

L 

H 

H 

DB15 


H 

H 

L 

H 

L 

H 

H 

2-bit 

L 

L 

L 

H 

H 

L 

L 



L 

H 

L 

H 

H 

L 

L 

2-bit 


H 

L 

L 

H 

H 

L 

L 



H 

H 

L 

H 

H 

L 

L 

DB18 

L 

L 

L 

H 

H 

L 

H 



L 

H 

L 

H 

H 

L 

H 

DB2 


H 

L 

L 

H 

H 

L 

H 



H 

H 

L 

H 

H 

L 

H 

2-bit 

L 

L 

L 

H 

H 

H 

L 



L 

H 

L 

H 

H 

H 

L 

unc 


H 

L 

L 

H 

H 

H 

L 

DB14 


H 

H 

L 

H 

H 

H 

L 

2-bit 

L 

L 

L 

H 

H 

H 

H 



L 

H 

L 

H 

H 

H 

H 

2-bit 


H 

L 

L 

H 

H 

H 

H 

2-bit 


H 

H 

L 

H 

H 

H 

H 

CB4 

L 

L 

H 

L 

L 

L 

L 

2-bit 


L 

H 

H 

L 

L 

L 

L 

DBO 


H 

L 

H 

L 

L 

L 

L 



H 

H 

H 

L 

L 

L 

L 

2-bit 

L 

L 

H 

L 

L 

L 

H 

unc 


L 

H 

H 

L 

L 

L 

H 

2-bit 


H 

L 

H 

L 

L 

L 

H 



H 

H 

H 

L 

L 

L 

H 

DB16 

L 

L 

H 

L 

L 

H 

L 

DB29 


L 

H 

H 

L 

L 

H 

L 

2-bit 


H 

L 

H 

L 

L 

H 

L 



H 

H 

H 

L 

L 

H 

L 

unc 

L 

L 

H 

L 

L 

H 

H 

2-bit 


L 

H 

H 

L 

L 

H 

H 

unc 


H 

L 

H 

L 

L 

H 

H 

■SSrI 


H 

H 

H 

L 

L 

H 

H 

2-bit 

L 

L 

H 

L 

H 

L 

L 

DB2a 


L 

H 

H 

L 

H 

L 

L 

2-bit 


H 

L 

H 

L 

H 

L 

L 

2-bit 


H 

H 

H 

L 

H 

L 

“P 

DB17 

L 

L 

H 

L. 

H 

L 

H 

2-bit 


L 

H 

H 

L 

H 

L 

H 

DB1 


H 

L 

H 

L 

H 

L 

H 

DB12 


H 

H 

H 

L 

H 

L 

H 

2-bit 

L 

L 

H 

L 

H 

H 

L 

2-bit 


L 

H 

H 

L 

H 

H 

L 

unc 


H 

L 

H 

L 

H 

H 

L 

DB11 


H 

H 

H 

L 

H 

H 

L 

2-bit 

L 

L 

H 

L 

H 

H 

H 

DB27 


L 

H 

H 

L 

H 

H 

H 

2-bit 


H 

L 

H 

L 

H 

H 

H 

2-bit 


H 

H 

H 

L 

H 

H 

H 

CB3 

L 

L 

H 

H 

L 

L 

L 

DB26 


L 

H 

H 

H 

L 

L 

L 



H 

L 

H 

H 

L 

L 

L 

2-bit 



H 

H 

H 

L 

L 

L 

unc 

L 

L 

H 

H 

L 

L 

H 

2-bit 


L 

H 

H 

H 

L 

L 

H 



H 

L 

H 

H 

L 

L 

H 

DB10 



H 

H 

H 

L 

L 

H 

2-bit 

L 

L 

H 

H 

L 

H 

L 

2-bit 


L 

H 

H 

H 

L 

H 

L 

unc 


H 

L 

H 

H 

L 

H 

L 

DB9 - 



H 

H 

H 

L 

H 

L 

2-bit 

L 

L 

H 

H 

L 

H 

H 

DB25 


L 

H 

H 

H 

L 

H 

H 

2-bit 


H 

L 

H 

H 

L 

H 

H 

2-bit 



H 

H 

H 

L 

H 

H 

CB2 

L 

L 

H 

H 

H 

L 

L 

2-bit 


L 

H 

H 

H 

H 

L 

L 

unc 


H 

L 

H 

H 

H 

L 

L 

DBS 


H 

H 

H 

H 

H 

L 

L 

2-bit 

L 

L 

H 

H 

H 

L 

H 

DB24 


L 

H 

H 

H 

H 

L 

H 

2-bit 


H 

L 

H 

H 

H 

L 

H 

2-bit 


H 

H 

H 

H 

H 

L 

H 


L 

L 

H 

H 

H 

H 

L 

unc 


L 

H 

H 

H 

H 

H 

L 

2-bit 


H 

L 

H 

H 

H 

H 

L 

2-bit 


H 

H 

H 

H 

H 

H 

L 

■i 

L 

L 

H 

H 

H 

H 

H 

2-bit 


L 

H 

H 

H 

H 

H 

H 

CB6 


H 

L 

H 

H 

H 

H 

H 

CB5 


H 

H 

H 

H 

H 

H 

H 

none 


CB X= error in check bit X 

DB Y= error in data bit Y 

2-bit = double-bit error 

unc = uncorrectable multibit error 


read-modify-write (byte control)^ operations 

The 'ALS632A and 'ALS633 devices are capable of byte-write operations. The 39-bit word from memory 
must first be latched into the DB and CB input latches. This is easily accomplished by switching from the 
read and flag mode (SI = H, SO = L) to the latch input mode (SI = H, SO = H). The EDAC will then 
make any corrections, if necessary, to the data word and place it at the i nput of the output data latch. 
This data word must then be latched into the output data latch by taking LEDBO from a low to a high. 

Byte control can now be e mploy ed on the data word through the O EBO through OEB3 controls. OEBO 
cont rols DB0-DB7 (byte 0), OEB1 controls DB8-DB15 (byte 1), OEB2 controls DB16-DB23 (byte 2), and 
OEB3 controls DB24-DB31 (byte 3). Placing a high on the byte control will disable the output and the user 
can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto 
the data bus unchanged. If the original data word is altered through byte control, a new check word must 
be generated before it is written back into memory. This is easily accomplished by taking control SI and 
SO low. Table 6 lists the read-modify-write functions. 
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TABLE 6. READ-MODIFY-WRITE FUIMCTIOIM 


2 


tOEBO controls DBO-DB7 (BYTEO), OEB1 controls DB8-DB1 5 (BYTE1 ), OEB3 controls DB16-DB23 (BYTE2), OEB3 controls DB24-DB31 
(BYTE3). 

diagnostic operations 

The 'ALS632A and 'ALS633 thru 'ALS635 are capable of diagnostics that allow the user to determine 
whether the EDAC or the memory is failing. The diagnostic function tables will help the user to see the 
possibilities for diagnostic control. 

In the diagnostic mode (SI = L, SO = H), the checkword is latched into the input latch while the data 
input latch remains transparent. This lets the user apply various data words against a fi xed known 
checkword. If the user applies a diagnostic data word with an error in any bit locatio n, the E RR flag should 
be low. If a diagnostic data word with two errors in any bit location is applied, t he ME RR flag should be 
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched checkword. With the 'ALS632A and 'ALS633, the diagnostic data word can be latched into 
the output data latch and verified. It should be noted that the 'ALS634 and 'ALS635 do not have this 
pass-through capability because they do not contain an output data latch. By changing from the diagnostic 
, mode (SI = L, SO = H) to the correction mode (SI = H, SO = H), the user can verify that the EDAC 
will correct the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC 
pinpoints the error location. Table 7 ('ALS632A and 'ALS633) and Table 8 ('ALS634 and 'ALS635) list 
the diagnostic functions. 


MEMORY 

CYCLE 

EDAC FUNCTION 

CONTROL 

S1 SO 

BYTEnt 

OEBnt 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

ERROR FLAG 

^ MERR 

Read 

Read & Flag 

H L 

Input 

H 

X 

Input 

H 

Enabled 

Read 

Latch input data 

& check bits 

H H 

Latched 

Input 

data 

H 

L 

Latched 

input 

check word 

H 

Enabled 

Read 

Latch corrected 

data word into 

output latch 

H H 

Latched 

output 

data 

word 

H 

H 

Hi-Z 

Output 

Syndrome 

bits 

H 

L 

Enabled 

Modify 

/write 

Modify appropriate 
byte or bytes & 

generate new 

check word 

L L 

Input 

modified 

BYTEO 

Output 

unchanged 

BYTEO 

1 

H 

Output 

check word 

L 

H H 
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SN54ALS632A, SI\I54ALS633 THRU SI\I54ALS635 
SI\i74ALS632A, SI\174ALS633 THRU SI\I74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 7. 'ALS632A, 'ALS633 DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB BYTE 

CONTROL 

OEBn 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

X 

Input correct 

check bits 

H 

H H 

Latch input check 
word while data 

input latch remains 

transparent 

■ 

Input 

diagnostic 
, data word'f 

H 

L 

Latched 

input 

check bits 

H 

Enabled 

Latch diagnostic 

data word into 
output latch 

■ 

Input 

diagnostic 
data word^ 

H 

H 

Output latched 

check bits 

Hi-Z 

L 

H 

Enabled 

Latch diagnostic 

data word into 

input latch 

H H 

Latched 

input 

diagnostic 

data word 

H 

H 

Output 

syndrome 

bits 

■ 

Enabled 

Output diagnostic 

data word & 

syndrome bits 

H H 

Output 

diagnostic 

data word 

L 

H 

Output 

syndrome 

bits 

Hi-Z 


Enabled 

Output corrected 
diagnostic data 
word & output 
syndrome bits 

H H 

Output 

corrected 

diagnostic 

data word 

L 

L 

Output 

syndrome 

bits 

Hi-Z 

B 

Enabled 


^Diagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data 
word will contain errors in two bit locations. 


TABLE 8. 'ALS634, 'ALS635 DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEDB 

CHECK I/O 

CB CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

Input correct 

check bits 

H 

H H 

Latch input check 

bits while data 

input latch remains 

transparent 

■ 

Input 

diagnostic 
data word^ 

H 

Latched input 

check bits 

H 

Enabled 

Output input 

check bits 

■ 

Input 

diagnostic 
data wordi 

H 

Output input 

check bits 

L 

Enabled 

Latch diagnostic 

data into 

input latch 

H H 

Latched input 
diagnostic 

data word 

H 

Output 

■ syndrome bits 

Hi-Z 

L 

H 

Enabled 

Output corrected 
diagnostic 

data word 

H H 

Output corrected 
diagnostic 

data word 

L 

Output 

syndrome bits 
“ Hi-T 

L 

H 

Enabled 


^Diagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data 
word will contain errors in two bit locations. 
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ALS and AS Circuits 


SI\I54ALS632A, SN54ALS633, SI\I74ALSG32A, Si\174ALS633 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'ALS632A, 'ALS633 logic diagram (positive logic) 
DECODER 



*'ALS632A has 3-state (^) check-bit and data outputs. 
'ALS633 has open-collector (^) check-bit and data outputs. 
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SI\I54ALS634. SI\I54ALS635. SI\I74ALS634, SI\I74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'ALS634, 'ALS635 logic diagram (positive logic) 


DECODER 



*'ALS634 has 3-state (^) check-bit and data outputs. 
'ALS635 has open-collector (^) check-bit and data outputs. 
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ALS and AS Circuits 


SI\i54ALS632A, SI\I54ALS633 THRU SN54ALS635 
SI\I74ALS632A, SN74ALS633 THRU SI\I74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7V 

Input voltage: CB and DB 5.5 V 

All others ' 7 V 

Operating free-air temperature range: 

SN74ALS632A, SN74ALS633 thru SN74ALS635 0°C to 70°C 

Operating case temperature range: 

SN54ALS632A, SN54ALS633 thru SN54ALS635 -55°C to 125°C 

Storage temperature range -65°Cto150°C 



recommended operating conditions 



SN54ALS632A 

SN54ALS633 

THRU 

SN54ALS635 

SN74ALS632A 

SN74ALS633 

THRU 

SN74ALS635 

y 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

B 

ViH High-level input voltage 

2 

2 

■■ 

V|L Low-level Input voltage 

0.6 

0.8 

V 

IQH High-level output current 

ERR or (VIERR 

-0.4 

-0.4 

mA 

DBorCBl 'ALS632A, 'ALS634 

- 1 

-2.6 

Iql Low-level output current 

EM or MiRR 

4 

8 

mA 

DB or CB 

12 

24 • 

tyv Pulse duration 

LEDBO low 

45 

25 


tgu Setup time 

(1) Data and check word before SOT 

(SI =H) 

15 

10 

ns 

(2) SO high before LEDBOT (SI =H)^ 

45 

45 

(3) LEDBO high before the earlier of 

SOi or SU^ 

0 

0 

(4) LEDBO high before Sit (S0 = H) 

0 

0 

(5) Diagnostic data word before Sit 

(S0 = H) 

28 

10 

(6) Diagnostic check word before the 

later of SI t or SOt 

15 

10 

(7) Diagnostic data word before 

LEDBOt (SI =L and S0 = H)* 

35 

20 

th Hold time 

(8) Read-mode, SO low and SI high 

35 

30 

ns 

(9) Data and check word after SOT 

(SI =H) 

20 

15 

(10) Data word after SIT (S0 = H) 

20 

15 

(11) Check word after the later of 

SU or SOT 

20 

15 

(12) Diagnostic data word after 

LEDBOT (SI =L, S0 = H)* 

0 

0 

tcorr Correction time (see Figure 1) 

65 

58 

ns 

Tc Operating case temperature 

-55 125 


°c 

T/^ Operating free-air temperature 


0 70 

°c 


^These times ensure that corrected data is saved in the output data latch. 

^These times ensure that the diagnostic data word is saved in the output data latch. 
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SI\I54ALS632A, SI\I54ALS634, SN74ALS632A, SI\I74ALS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

WITH 3-STATE OUTPUTS 


'ALS632A, 'ALS634 electrical characteristics over recommended operating temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS632A 

SN54ALS634 

SN74ALS632A 

SN74ALS634 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, h = “ 18 mA 

- 1.5 

- 1.5 

V 

VOH 

All outputs 

Vcc 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc -2 

V 

DB or CB 

Vcc “ 4.5 V, Iqh “ ~ 1 TiA 

BOKEHni 


Vcc - 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VoL 

ERR or MERR 

Vcc - 4.5 V, Iql - 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc - 4.5 V, Iql - 8 mA 


0.35 0.5 

DB or CB 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

so or SI 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

All others 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

•IH 

SO or SI 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/xA 

All others^ 

20 

20 

•IL 

SO or SI 

Vcc = 5.5 V, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others^ 

-0.1 

-0.1 

io§ 

Vcc = 5.5 V, Vo = 2.25 V 

- 30 - 1 1 2 

-30 -112 


•cc 

Vcc = 5.5 V, See Note 1 

150 250 

150 250 



’•'All typical values are at Vqc = 5 V, = 25 °C. 

•■For I/O ports, the parameters Ip-i and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
NOTE 1: Icq is measured with SO and SI at 4.5 V and all CB and DB pins grounded. 


'ALS632A switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Tc = - 55 °C to 1 25 °C 
for SN54ALS632A, Ta = 0°C to 70 °C for SI\I74ALS632A 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS632A 

SN74ALS632A 


(INPUT) 

(OUTPUT) 

MIN 

MAX 

MIN 

MAX 


'Ipd 

DB and CB 

eM 

SI =H, S0 = L, Rl = 500 Q 

10 

50 

10 

40 

ns 

DB 

ERR 

SI =L, S0 = H, Rl = 500 fi 

10 

43 

10 

40 

tpd 

DB and CB 

MERR 

SI -H, S0 = L, Rl = 500 n 

15 

67 

15 

55 

ns 

DB 

MERR 

SI =L, S0 = H, Rl = 500 fi 

15 

67 

15 

55 

Ipd 

SOi and SU 

CB 

R1 =R2 = 500 11 

10 

60 

10 

48 

ns 

tPLH 

sot and SU 

ERR 

Rl = 500 n 

5 

30 

5 

25 

ns 

Ipd 

DB 

CB 

SI =L, SO = L, Rl =R2 = 500 (1 

10 

60 

10 

48 

ns 

tpd 

LEDBOi 

DB 

SI =X, S0 = H, Rl =R2 = 500 (1 

7 

35 

7 

30 

ns 

tpd 

SIT 

CB 

S0 = H, Rl =R2 = 500 11 

10 

60 

10 

50 

ns 

len 


CB 

S0 = H, SI =X, Rl =R2 = 500 H 

2 

40 

2 

25 

ns 

idis 

OECBT 

CB 

S0=H, SI =X, Rl =R2 = 500 H 

2 

40 

2 

25 

ns 

len 

OEBO thru OEB3i 

DB 

S0 = H, SI =X, Rl =R2 = 500 H 

2 

40 

2 

25 

ns 

idis 

OEBO thru OEB3T 

DB 

S0 = H, S1=X, R1=R2= 500 0 

2 

40 

2 

25 

ns 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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ALS and AS Circuits 


SI\I54ALS634, SI\I74ALS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH 3 STATE OUTPUTS 


'ALS634 switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Tc = -55°C to 125°C 
for SN54ALS634. Ta = 0°C to 70 °C for SN74ALS634 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS634 

SN74ALS634 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

MAX 

MIN 

MAX 

^pd 

DB and CB 

ERR 

SI =H, SO = L, Rl = 500 Q 

10 

43 

10 

40 

ns 

SI =U SO = H, Rl = 500 fi 

10 

43 

10 

40 

tpd 

DB and CB 

MERR 

SI =H, SO = L, Ri, = 500 Q 

15 

67 

15 

55 


SI =L, SO = H, Rl = 500 n 

15 

67 

15 

55 


fpd 

SOi and SU 

CB 

R1 =R2 = 500 Q 

10 

60 

10 

48 

IQI 

tPLH 

SOi and SU 

ERR 

Rl = 500 Q 

5 

30 

5 

25 


^pd 

DB 

CB 

SI =L, SO = L, Rl =R2 = 500 fi 

10 

60 

10 

48 

ns 

fpd 

Sit 

CB 

SO = H, Rl =R2 = 500 H 

7 

35 

7 

30 


'en 

OECBi 

CB 

SI =X, SO = H, Rl =R2 = 500 « 

2 

30 

2 

25 

IE9I 

'dis 

OECBT 

CB 

SI =X, SO = H, Rl =R2 = 500 fi 

2 

30 

2 

25 

ns 

^en. 

OEDBi 

DB 

SI =X, SO = H, Rl =R2 = 500 U 

2 

30 

2 

30 

ns 

^dis 

OEDBT 

DB 

SI =X, SO = H, Rl =R2 = 500 fi 

2 

30 

2 

25 

' 'ns 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
2-496 standard warranty. Production processing does not 
necessariiy include testing of ail parameters. 
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PRODUCT SI\I54ALS633, SI\I74ALS633 

PREVIEW 32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

WITH OPEN-COLLECTOR OUTPUTS 


'ALS633 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS633 

SN74ALS633 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc V' h = "IS mA 

-1.5 

-1.5 

V 

Vqh err or MERR 

Vcc = V to 5.5 V, Iqh = -(3.4 mA 

Vcc-2 

Vcc -2 

V 

Iqh Qt CB 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

IIQQIB 

VoL 

ERR or MERR 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 8 mA 


0.35 0.5 

DB or CB 

Vcc “ 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

Vcc - 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

SO or SI 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

All others 

Vcc = 5.5 V, V| = 5.5 V 

o:i 

0.1 

•IH 

SO or SI 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/^A 

All others^ 

20 

20 

l|L 

SO or SI 

Vcc - 5.5 V, V| = 0.4 V 

-0.4 

-0.4 

mA 

All others* 

-0.1 

-0.1 

l05 

iRR or MERR 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

•cc 

Vcc - 5.5 V, See Note 1 

150 250 

150 250 

mA 


'•'All typical values are at Vcc = 5 V, T/^ = 25°C. 

*For I/O ports, the parameters I{h and I|l include the off-state output current. 

5 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqc is measured with SO and SI at 4.5 V and all CB and DB pins grounded. 


'ALS633 switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Tc = -55°C to 125°C 
for SIM54ALS633, Ta = 0°C to 70°C for SN74ALS633 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54ALS633 ' 

SN74ALS633 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

MAX 

MIN 

MAX 

tpd 

DB and CB 

ERR 

SI =H, SO = L, Rl = 500 n 

10 

43 

10 

40 

ns 

DB 

ERR 

SI =L, S0 = H, Rl = 500 0 

10 

43 

10 

40 

tpd 

DB and CB 

MEm 

SI =H, SO = L, Rl = 500 n 

15 

67 

15 

55 


SI =L, S0 = H, Rl = 500 n 

15 

67 

15 

55 


tpd 

SOI and SU 

CB 

RL=680fl 

10 

75 

10 

60 

ns 

tPLH 

SOi and SU 

ERR 

RL = 500n 

5 

30 

5 

25 

ns 

tpd 

DB 

CB 

SI =L, S0 = L, Rl = 680 Q 

10 

70 

10 

60 

ns 

tpd 

UEDBOi 

DB 

SI =X, S0 = H, Rl = 680 n 

15 

70 

15 

50 

ns 

tpd 

Sir 

CB 

S0 = H, Rl = 680 a 

10 

60 

10 

45 

ns 

tPLH 

OECBT 

CB 

SI =X, S0 = H, Rl = 680 0 

2 

35 

2 

30 

ns 

tPHL 

OECBi 

CB 

SI =X, S0 = H, Rl = 680 n 

2 

35 

2 

30 

ns 

tPLH 

OEBO thru OEB3t 

DB 

SI =X, S0 = H, Rl = 680 n 

2 

35 

2 

30 

ns 

tPHL 

OEBO thru U£B3i 

DB 

SI =X, S0 = H, Rl = 680 Q 

2 

35 

2 

30 

ns 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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ALS and AS Circuits 


SN54ALS635, SI\I74ALS635 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH OPEN-COLLECTOR OUTPUTS 


PRODUCT 

PREVIEW 


'ALS635 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


2 


All typical values are at Vcc = 5 V, T/^ = 25 °C. 

*For I/O ports, the parameters I|h and Im include the off-state output current. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Ice measured with SO and SI at 4.5 V and all CB and DB pins grounded. 


'ALS635 switching characteristics, Vec = 4.5 V to 5.5 V, Cl = 50 pF, Tc = -55°C to 125°C 
for SN54ALS635, Ta = 0°C to 70 °C for SN74ALS635 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST CONDITIONS 

SN54ALS635 

SN74ALS635 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

fpd 

DB and CB 

ERR 

SI =H, SO = L, Rl = 500 fi 

26 

26 

ns 

DB 

ERR 

SI =L, S0 = H, Rl = 500 n 

26 

26 

'pd 

DB and CB 

MERR 

SI =H, SO = L, Rl = 500 n 

40 

40 

ns 

SI =L, SO = H, Rl = 500 12 

40 

40 

tpd 

SOi and SU 

CB 

Rl = 680 12 

40 

40 

ns 

fPLH 

SOi and SU 

ERR 

Rl = 500 n 

14 

14 

ns 

fpd 

DB 

CB 

SI =L, SO = L, Rl = 680 12 

40 

40 

ns 

fpd 

SIT 

DB 

S0 = H, Rl = 680 12 

40 

40 

ns 

fPLH 

OECBT 

CB 

SI =X, SO = H, Rl = 680 12 

24 

24 

ns 

tPHL . 

OfCBi 

CB 

SI =X, S0 = H, Rl = 680 12 

24 

24 

ns 

tPLH 

OEDBT 

DB 

SI =X, S0 = H, Rl = 680 12 

24 

24 

ns 

tPHL 

OEDBi 

DB 

SI =X, S0 = H, Rl = 680 12 

24 

24 

ns 


^ All typical values are at Vqc = 5 V, T;\ = 25 °C. 


PARAMETER 

TEST CONDITIONS 

SN54ALS635 

SN74ALS635 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vec = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

BWI 

ERR or MERR 

Vec = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vec -2 

Vec -2 

V 

IBM 

DB or CB 

Vec = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


VOL 

ERR or MEM 

Vec = 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vec = 4.5 V, Iql = 8 mA 


0.35 0.5 

DB or CB 

Vec = 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

Vec = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

SO or SI 

Vec = 5.5 V, V| = 7 V 



mA 

All others 

Vec = 5.5 V, V| = 5.5 V 



l|H 

SO or SI 

Vec = 5.5 V, V| = 2.7 V 



fA 

All others* 



l|L 

SO or SI 

Vec = 5.5 V, V| = 0.4 V 



mA 

All others* 



IS 

E^ or MERR 

Vec = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'CC 

Vec = 5.5 V, See Note 1 

150 

1 50 

mA 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
2-498 specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 
































































SI\I54ALS632A, SN54ALS633 THRU SI\I54ALS635 
SN74ALS632A, SN74ALSG33 THRU SI\I74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


■“L 


-READ- 
-th(8) — 


tsud) m I |4 tdis 

DBO THRU DB31 INPUT DATA WORD ^ OUTPUT CORRECTED DATA WORD 


OEBO THRU OEB3 


CBO THRU CB6 > 


u(l) ^4 *h(9)- 


INPUT CHECK WORD 




OUTPUT SYNDROME CODE 






VALID ERR FLAG 


jmnism 




VALID MERR FLAG 




FIGURE 1. READ, FLAG. AND CORRECT MODE SWITCHING WAVEFORMS 



DBS THRU OBIS ' 


D816 THRU D623 > 


DB24 THRU OB31 ' 


DBO THRU DB7 ■ ■ INPUT DATA WORD ) C 

-( INPUT DATA WORD 


OUTPUT CORRECTED DATA WORD 


^ tl INPUT MODIFIED BYTE 0 


OUTPUT CORRECTED DATA WORD 


-c 


INPUT DATA WORD 


WWvy — y“ 
-22zzA— 


OUTPUT CORRECTED DATA WORD 


INPUT DATA WORD 


— y“ 


OUTPUT CORRECTED DATA WORD 




|4-tsul3|->| 




CBO THRU CB6 — ^ INPUT CHECK WORD SC 


ssssv 


»>» - 




OUTPUT SYNDROME CODE 


OUTPUT CHECK WORD 




VALID ERR FLAG 


VALID MERR FLAG 


FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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ALS and AS Circuits 


SI\I54ALS632A, SI\I54ALS633 THRU SI\I54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


INPUT VALID DATA WORD 



OUTPUT SYNDROME CODE 


VERIFY PROPER OPERATION OF MERR FLAG, FLAG SHOULD BE LOW 
WITH A DIAGNOSTIC DATA WORD WITH A DOUBLE ERROR 


FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM 
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PRODUCT 

PREVIEW 


SN54AS632, SI\i54AS634 
SI\I74AS632, SN74AS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

D2661, JANUARY 1986 


• Detects and Corrects Single-Bit Errors 

• Detects and Flags Dual-Bit Errors 

• Built-in Diagnostic Capability 

• Fast Write and Read Cycle Processing 
Times 

• Byte-Write Capability . . . 'AS632 

• Dependable Texas Instruments Quality and 
Reliability 


DEVICE 

PACKAGE 

BYTE-WRITE 

OUTPUT 

'AS632 

'AS634 

52-pin 

48-pin 

yes 

no 

3-State 

3-State 


description 

The 'AS632 and 'AS634 devices are 32-bit 
parallel error detection and correction circuits 
(EDACs) in 52-pin ('AS632) or 48-pin ('AS634) 
600-mil packages. The EDACs use a modified 
Hamming code to generate a 7-bit check word 
from a 32-bit data word. This check word is 
stored along with the data word during the 
memory write cycle. During the memory read 
cycle, the 39-bit words from memory are 
processed by the EDACs to determine if errors 
have occurred in memory. 

Single-bit errors in the 32-bit data word are 
flagged and corrected. 

Single-bit errors in the 7-bit check word are 
flagged, and the CPU sends the EDAC through 
the correction cycle even though the 32-bit data 
word is not in error. The correction cycle will 
simply pass along the original 32-bit data word 
in this case arid produce error syndrome bits to 
pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. 
These errors may occur in any two bits of the 
39-bit data word from memory (two errors in the 
32-bit data word, two errors in the 7-bit check 
word, or one error in each word). The gross-error 
condition of all lows or all highs from memory 
will be detected. Otherwise, errors in three or 
more bits of the 39-bit word are beyond the 
capabilities of these devices to detect. 


'AS632 . . . JD PACKAGE 
(TOP VIEWI 


LEDBO 
MERR 
EM 
DBO 
DB1 
DB2 
DB3 
DB4 
DB5 
OEBO 
DB6 
DB7 
GND 
DBS 
DB9 
OEB1 
DBIO 
DB1 1 
DBl 2 
DB13 
DB14 
DB15 
CB6 
CB5 
CB4 
OECB 


50 DSO 
49 3DB31 
48 DDB30 
47 DDB29 
46 DDB28 
45 ]DB27 
44 3DB26 
43 ]OEB3 
42 DDB25 
41 DdB24 
40 Dgnd 
39 DDB23 
38 3DB22 
37 D0EB2 
36 DdB21 
35 ]DB20 
34 ]DB19 
33 UDBIS 
32 ]DB17 
31 DDB16 
30 DCBO 
29 3cB1 

28 DcB2 

27 ]CB3 


2 


'AS632 . . . FN PACKAGE 
(TOP V(EW| 

ICC m - O O) 

cN^OitrCcguo coroiN 

CJUcncacQccrCm CJUr-ococamou 
ZZDQQ|iuI5_]>>(/)(/2QQC122 

NC 
NC 
DB28 
DB27 
DB26 
OEB3 
DB25 
DB24 
GND 
GND 
DB23 
DB22 
OEB2 
DB21 
DB20 
DB19 
DB18 


NC — No internal connection 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54AS632, SI\I54AS634 
SI\I74AS632, SN74AS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Read-modify- write (b yte-control) operati ons c an be perf ormed with the 'AS632 EDAC by using output 
latch enable, LEDBO, and the individual OEBO thru OEB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the 
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the 
EDAC. 


'AS634 . . . JD PACKAGE 
(TOP VIEW) 


MERR 

c 

1 


3Vcc 

E^ 

c 

2 

47 

:si 

080 

c 

3 

46 

Dso 

OBI 

c 

4 

45 

D0B31 

082 

c 

5 

44 

]0B30 

083 

: 

6 

43 

30829 

084 

c 

7 

42 

30828 

085 

: 

8 

41 

30827 

OEOB 

c 

9 

40 

30826 

086 

: 

10 

39 

30825 

087 

: 

11 

38 

30824 

GNO 

c 

12 

37 

3gnd 

088 

c 

13 

36 

3dB23 

089 

c 

14 

35 

3 0822 

0810 

c 

15 

34 

30821 

0811 

[ 

16 

33 

3 0820 

0812 

c 

17 

32 

3oB19 

0813 

c 

18 

31 

3obi8 

0814 

c 

19 

30 

30817 

OBI 5 

c 

20 

29 

30816 

CB6 

c 

21 

28 

]CB0 

CB5 

c 

22 

27 

3cbi 

CB4 

c 

23 

26 

3cB2 

OECB 

c 

24 

25 

3cb3 


'AS634 . . . FN PACKAGE 
(TOP VIEW) 


CC r- O 0> 

uo ncocs 

uummcoEiycj cjOr-ocococDUU 

--I 52>>irtt/)QDOZZ 


2 2 Q O O I 


089 020 


0814 026 


9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 


27 28 29 30 31 32 
11 — ir-ir - 1 


32 34 35 36 37 38 39 40 41 42 43 

r-ii— If— ir— II— II— II— ir—ii— II— ir— I 


60[ NC 
59 [ 

58 [ 

57 [ 

56 [ 

55 [ 

54 [ 

53 [ 

52 [ 

51 [ 

50 [ 

49 [ 

48[ 

47 [ 

46 [ 

45[ 

44[ 


NC 

0828 

0827 

0826 

NC 

0825 

0824 

GND 

GND 

0823 

0822 

NC 

0821 

0820 

0819 

0818 


u u (j u cQ m 


NC — No internal connection 


TABLE 1. WRITE CONTROL FUNCTION 


MEMORY 

CYCLE 

EDAC 

FUNCTION 

CONTROL 

SI SO 

DATA I/O 

OB CONTROL 

OEBn OR 

OEDB 

DB OUTPUT LATCH 
('AS632) 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OE^ 

ERROR FLAGS 

ERR MERR 

Write 

Generate 

check word 

L 

L 

Input 

H 

X 

Output 

check bitst 

L 

H 

H 


^See Table 2 for details on check bit generation. 


memory write cycle details 

During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven 
16-input parity generators using the 32-bit data word as defined in Table 2. These seven.check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection and correction. 
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SN54AS632, SN54AS634 
SI\i74AS632, SI\I74AS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 2. PARITY ALGORITHM 


CHECK WORD 

BIT 

32-BIT DATA WORD 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

CBO 

X 


X 

X 


X 





X 


X 

X 

X 



X 



X 


X 

X 

X 

X 


X 




X 

CB1 




X 


X 


X 


X 


X 


X 

X 

X 




X 


X 


X 


X 


X 


X 

X 

X 

CB2 

X 


X 



X 

X 


X 



X 

X 



X 

X 


X 



X 

X 


X 



X 

X 



X 

CB3 



X 

X 

X 




X 

X 

X 




X 

X 



X 

X 

X 




X 

X 

X 




X 

X 

CB4 

X 

X 







X 

X 

X 

X 

X 

X 



X 

X 







X 

X 

X 

X 

X 

X 



CB5 

X 

X 

X 

X 

X 

X 

X 

X 









X 

X 

X 

X 

X 

X 

X 

X 









CB6 

X 

X 

X 

X 

X 

X 

X 

X 

















X 

X 

X 

X 

X 

X 

X 

X 


The seven check bits are parity bits derived from the matrix of data bits as indicated by "X” for each bit. 


error detection and correction details 



During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine if they are at the high level. 

The first case in Table 3 represents the normal, no-error c ondition s. The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases 
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the. interrupt 
indication for the CPU. 


TABLE 3. ERROR FUNCTION 


TOTAL NUMBER OF ERRORS 

ERROR FLAGS 

ERR MiRR 

DATA CORRECTION 

32-BIT DATA WORD 

7-BIT CHECK WORD 

0 

0 

H 

H 

Not applicable 

1 

0 

L 

H 

Correction 

0 

1 

L 

H 

Correction 

1 - 

1 

L 

L 

Interrupt 

2 

0 

L 

L 

Interrupt 

0 

2 

L 

L 

Interrupt 


Error detection is accomplished as the 7-bit check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, 
it is assumed that no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error 
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three 
or five bits of the 7-bit check word. Any single erro r in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable 
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error 
is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, 
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be 
noted that the gross-error conditions of all lows and all highs will be detected. 
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SI\I54AS632. SN54AS634 
SN74AS632, SI\I74AS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 4. READ, FLAG, AND CORRECT FUNCTION 



MEMORY EDAC 
CYCLE FUNCTION 


Read & flag 


Latch input 
data & check 
bits 


^See Table 3 for error description. 
^See Table 5 for error location. 


OB CONTROL pg OUTPUT LATCH 
OEBn OR ('AS632) 



ERROR FLAGS 
ERR MERR 



Input 


Latched 

input 

check word 


Output 

syndrome 


As the corrected word is made available on the data I/O port (DBO thru DB31), the check word I/O port 
(CBO thru CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate 
the bad memory chip. See Table 5 for syndrome decoding. 
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Sni54AS632, SI\I54AS634 
SN74AS632, SN74AS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 5. SYNDROME DECODING 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 


SYNDROME BITS 

ERROR 

E 

m 

□ 

El 


□ 

El 

□ 

m 

□ 

B 

2 

1 

0 

m 

m 

□ 

E! 

B 

□ 

El 

E 

5 

4 

El 

B 

n 

El 

L 

L 

L 

L 

L 

L 

L 



L 

H 

L 

L 

L 

L 

L 

2-bit 


H 

L 

L 

L 

L 

L 

L 

2-bit 


H 

H 

L 

L 

L 

L 

L 


L 

L 

L 

L 

L 

L 

H 



L 

H 

L 

L 

L 

L 

H 

unc 


H 

L 

L 

L 

L 

L 

H 

unc 


H 

H 

L 

L 

L 

L 

H 


L 

L 

L 

L 

L 

H 

L 



L 

H 

L 

L 

L 

H 

L 

DB7 


H 

L 

L 

L 

L 

H 

L 

unc 


H 

H 

L 

L 

L 

H 

L 


L 

L 

L 

L 

L 

H 

H 

unc 


L 

H 

L 

L 

L 

H 

H 

2-bit 


H 

L 

L 

L 

L 

H 

H 

2-bit 


H 

H 

L 

L 

L 

H 

H 

DB23 

L 

L 

L 

L 

H 

L 

L 



L 

H 

L 

L 

H 

L 

L 

DB6 


H 

L 

L 

L 

H 

L 

L 

unc 


H 

H 

L 

L 

H 

L 

L 

2-bit 

L 

L 

L 

L 

H 

L 

H 



L 

H 

L 

L 

H 

L 

H 

2-bit 


H 

L 

L 

L 

H 

L 

H 

2-bit 


H 

H 

L 

L 

H 

L 

H 


L 

L 

L 

L 

H 

H 

L 

unc 


L 

H 

L 

L 

H 

H 

L 

2-bit 


H 

L 

L 

L 

H 

H 

L 

2-bit 


H 

H 

L 

L 

H 

H 

L 


L 

L 

L 

L 

H 

H 

H 

2-bit 


L 

H 

L 

L 

H 

H 

H 

DBS 


H 

L 

L 

L 

H 

H 

H 

unc 


H 

H 

L 

L 

H 

H 

H 

2-bit 

L 

L 

L 

H 

L 

L 

L 



L 

H 

L 

H 

L 

L 

L 

DB4 


H 

L 

L 

H 

L 

L 

L 

unc 


H 

H 

L 

H 

L 

L 

L 

2-bit 

L 

L 

L 

H 

L 

L 

H 



L 

H 

L 

H 

L 

L 

H 

2-bit 


H 

L 

L 

H 

L 

L 

H 

2-bit 


H 

H 

L 

H 

L 

L 

H 

DB20 

L 

L 

L 

H 

L 

H 

L 

DB31 


L 

H 

L 

H 

L 

H 

L 

2-bit 


H 

L 

L 

H 

L 

H 

L 

2-bit 


H 

H 

L 

H 

L 

H 

L 

DB19 

L 

L 

L 

H 

L 

H 

H 

2-bit 


L 

H 

L 

H 

L 

H 

H 

DB3 


H 

L 

L 

H 

L 

H 

H 

DB15 


H 

H 

L 

H 

L 

H 

H 

2-bit 

L 

L 

L 

H 

H 

L 

L 



L 

H 

L 

H 

H 

L 

L 

2-bit 


H 

L 

L 

H 

H 

L 

L 

2-bit 


H 

H 

L 

H 

H 

L 

L 

DB18 

L 

L 

L 

H 

H 

L 

H 



L 

H 

L 

H 

H 

L 

H 

DB2 


H 

L 

L 

H 

H 

L 

H 

unc 


H 

H 

L 

H 

H 

L 

H 

2-bit 

L 

L 

L 

H 

H 

H 

L 

ESI 


L 

H 

L 

H 

H 

H 

L 

unc 


H 

L 

L 

H 

H 

H 

L 

DB14 


H 

H 

L 

H 

H 

H 

L 

2-bit 

L 

L 

L 

H 

H 

H 

H 

DB30 


L 

H 

L 

H 

H 

H 

H 

2-bit 


H 

L 

L 

H 

H 

H 

H 

2-bit 


H 

H 

L 

H 

H 

H 

H 

CB4 

L 

L 

H 

L 

L 

L 

L 

m9n| 


L 

H 

H 

L 

L 

L 

L 

DBO 


H 

L 

H 

L 

L 

L 

L 



H 

H 

H 

L 

L 

L 

L 

2-bit 

L 

L 

H 

L 

L 

L 

H 



L 

H 

H 

L 

L 

L 

H 

2-bit 


H 

L 

H 

L 

L 

L 

H 



H 

H 

H 

L 

L 

L 

H 

DB16 

L 

L 

H 

L 

L 

H 

L 



L 

H 

H 

L 

L 

H 

L 

2-bit 


H 

L 

H 

L 

L 

H 

L 



H 

H 

H 

L 

L 

H 

L 

unc 

L 

L 

H 

L 

L 

H 

H 



L 

H 

H 

L 

L 

H 

H 

unc 


H 

L 

H 

L 

L 

H 

H 

DB13 


H 

H 

H 

L 

L 

H 

H 

2-bit 

L 

L 

H 

L 

H 

L 

L 

DB28 


L 

H 

H 

L 

H 

L 

L 

2-bit 


H 

L 

H 

L 

H 

L 

L 

2-bit 


H 

H 

H 

L 

H 

L 

L 

DB17 

L 

L 

H 

L 

H 

L 

H 

2-bit 


L 

H 

H 

L 

H 

L 

H 

DB1 


H 

L 

H 

L 

H 

L 

H 

DB12 


H 

H 

H 

L 

H 

L 

H 

2-bit 

L 

L 

H 

L 

H 

H 

L 

2-bit 


L 

H 

H 

L 

H 

H 

L 

unc 


H 

L 

H 

L 

H 

H 

L 

DB1 1 


H 

H 

H 

L 

H 

H 

L 

2-bit 

L 

L 

H 

L 

H 

H 

H 

DB27 


L 

H 

H 

L 

H 

H 

H 

2-bit 


H 

L 

H 

L 

H 

H 

H 

2-bit 


H 

H 

H 

L 

H 

H 

H 

CB3 

L 

L 

H 

H 

L 

L 

L 

DB26 


L 

H 

H 

H 

L 

L 

L 

2-bit 


H 

L 

H 

H 

L 

L 

L 

2-bit 


H 

H 

H 

H 

L 

L 

L 


L 

L 

H 

H 

L 

L 

H 

2-bit 


L 

H 

H 

H 

L 

L 

H 

unc 


H 

L 

H 

H 

L 

L 

H 

DB10 


H 

H 

H 

H 

L 

L 

H 


L 

L 

H 

H 

L 

H 

L 

2-bit 


L 

H 

H 

H 

L 

H 

L 

unc 


H 

L 

H 

H 

L 

H 

L 

DB9 , 


H 

H 

H 

H 

L 

H 

L 


L 

L 

H 

H 

L 

H 

H 

DB25 


L 

H 

H 

H 

L 

H 

H 

2-bit 


H 

L 

H 

H 

L 

H 

H 

2-bit 


H 

H 

H 

H 

L 

H 

H 

CB2 

L 

L 

H 

H 

H 

L 

L 

2-bit 


L 

H 

H 

H 

H 

L 

L 

unc 


H 

L 

H 

H 

H 

L 

L 

DB8 


H 

H 

H 

H 

H 

L 

L 

2-bit 

L 

L 

H 

H 

H 

L 

H 

DB24 


L 

H 

H 

H 

H 

L 

H 

2-bit 


H 

L 

H 

H 

H 

L 

H 

2-bit 


H 

H 

H 

H 

H 

L 

H 

CB1 

L 

L 

H 

H 

H 

H 

L 

unc 


L 

H 

H 

H 

H 

H 

L 

2-bit 


H 

L 

H 

H 

H 

H 

L 

2-bit 


H 

H 

H 

H 

H 

H 

L 

CBO 

L 

L 

H 

H 

H 

H 

H 

2-bit 


L 

H 

H 

H 

H 

H 

H 

CB6 


H 

L 

H 

H 

H 

H 

H 

CBS 


H 

H 

H 

H 

H 

H 

H 

none 


CB X= error in check bit X 

DB Y= error in data bit Y 

2-bit = double-bit error 

unc = uncorrectable multibit error 


read-modify-write (byte control) operations 

The 'AS632 is capable of byte-write operations. The 39-bit word from memory must first be latched into 
the DB and CB input latches. This is easily accomplished by switching from the read and flag mode (SI = H, 
SO = L) to the latch input mode (SI = H, SO = H). The EDAC will then make any corrections, if necessary, 
to the data word and place it at the i nput of the output data latch. This data word must then be latched 
into the output data latch by taking LEDBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO 
controls DB0-DB7 (byte 0), 0EB1 controls DB8-DB15 (byte 1), 0EB2 controls DB16-DB23 (byte 2), and 
0EB3 controls DB24-DB31 (byte 3). Placing a high on the byte control will disable the output and the user 
can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto 
the data bus unchanged. If the original data word is altered through byte control, a new check word must 
be generated before it is written back into memory. This is easily accomplished by taking control SI and 
SO low. Table 6 lists the read-modify-write functions. 
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SN54AS632, SN54AS634 
SN74ASG32, SI\I74AS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 6. READ-MODIFY-WRITE FUNCTION 


MEMORY 

CYCLE 

EDAC FUNCTION 

CONTROL 

SI SO 

BYTEnt 

OEBnt 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

ERROR FLAG 

ERR MERR 

Read 

Read & Flag 

H L 

Input 

H 

X 

Input 

H 

Enabled 

Read 

Latch input data 

& check bits 

H H 

Latched 

Input 

data 

H 

L 

Latched 

input 

check word 

H 

Enabled 

Read 

Latch corrected 

data word into 

output latch 

H H 

Latched 

output 

data 

word 

H 

H 

H\-Z_ 

Output 

Syndrome 

bits 

H 

L 

Enabled 

Modify 

/write 

Modify appropriate 
byte or bytes & 

generate new 

check word 

L L 

Input 

modified 

BYTEO 

Output 

unchanged 

BYTEO 

H 

L 

H 

Output 

check word 

L 

H H 


^OEBO controls DB0-DB7 (BYTEO), OEB1 controls DB8-DB1 5 (BYTE1 ), OEB3 controls DB1 6-DB23 (BYTE2), OEB3 controls DB24-DB31 
(BYTE3). 


diagnostic operations 

The 'AS632 and 'AS634 are capable of diagnostics that allow the user to determine whether the EDAC 
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic 
control. 

In the diagnostic mode (SI = L, SO = H), the checkword is latched into the input latch while the data 
input latch remains transparent. This lets the user apply various data words against a fixed known 
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should 
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be 
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched checkword. With the 'AS632, the diagnostic data word can be latched into the output data 
latch and verified. It should be noted that the 'AS634 does not have this pass-through capability because 
they do not contain an output data latch. By changing from the diagnostic mode (SI = L, SO = H) to 
the correction mode (SI = H, SO = H), the user can verify that the EDAC will correct the diagnostic data 
word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. Table 7 
('AS632) and Table 8 ('AS634) list the diagnostic functions. 
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SN54AS632, SI\I54AS634 
32 BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


TABLE 7. 'AS632 DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB BYTE 

CONTROL 

OEBn 

DB OUTPUT 

LATCH 

LEDBO 

CHECK I/O 

CB 

CONTROL 

OECB 

ERROR FLAGS 

ERR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

X 

Input correct 

check bits 

H 

H H 

Latch input check 

word while data 

input latch remains 

transparent 

■ 

Input 

diagnostic 
data word^ 

H 

L 

Latched 

input 

check bits 

H 

Enabled 

Latch diagnostic 

data word into 

output latch 

■ 

Input 

diagnostic 
data word^ 

H 

H 

Output latched 

check bits 

Hi-Z 

L 

H 

Enabled 

Latch diagnostic 

data word into 

input latch 

H H 

Latched 

input 

diagnostic 

data word 

H 

H 

Output 

syndrome 

bits 

Hi-Z 

L 

H 

Enabled 

Output diagnostic 

data word & 

syndrome bits 

H H 

Output 

diagnostic 

data word 

L 

H 

Output 

syndrome 

bits 

Hi-Z 

H 

Enabled , 

Output corrected 

diagnostic data 
word & output 
syndrome bits 

H H 

Output 

corrected 

diagnostic 

data word 

L 

L 

Output 

syndrome 

bits 

Hi-Z 

B 

Enabled 


TABLE 8. 'AS634 DIAGNOSTIC FUNCTION 


EDAC FUNCTION 

CONTROL 

SI SO 

DATA I/O 

DB CONTROL 

OEDB 

CHECK I/O 

CB CONTROL 

OECB 

ERROR FLAGS 
IrR MERR 

Read & flag 

H L 

Input correct 

data word 

H 

Input correct 

check bits 

H 

H H 

Latch input check 

bits while data 

input latch remains 

transparent 

L H 

Input 

diagnostic 
data word^ 

H 

Latched input 

check bits 

H 

Enabled 

Output input 

check bits 

L H 

Input 

diagnostic 
data word^ 

H 

Output input 

check bits 

L 

Enabled 

Latch diagnostic 
data into 

input latch 

H H 

Latched input 
diagnostic 

data word 

H 

Output 

syndrome bits 

Hi-Z 

L 

H 

Enabled 

Output corrected 
diagnostic 

data word 

H H 

Output corrected 
. diagnostic 

data word 

L 

Output 

syndrome bits 

Hi-Z 

L 

H 

Enabled 


^Diagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data 
word will contain errors in two bit locations. 
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ALS and AS Circuits 


32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'AS632 logic diagram (positive logic) 


DECODER 
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SN54AS634, SN74AS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'AS634 logic diagram (positive logic) 
DECODER 


SYNDROME 

GENERATOR 


50 

51 


CBO- 

CB6 


OECB 


DB0-DB31— 


OEDB 



BUFFERS 


< 


= 1 


^ / 


EN 


[32 



XOR] 
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SI\I54AS632, SN54AS634 
SI\I74AS632. SI\I74AS634 

32 BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage: CB and DB 5.5 V 

All others 7 V 

Operating free-air temperature range: 

SN74AS632, SN74AS634 0°C to 70°C 

Operating case temperature range: 

SN54AS632, SN54AS634 -55°C to 125°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS632 

SN54AS634 

SN74AS632 

SN74AS634 

UNIT 

MIN NOM MAX 

MIN NOM MAX. 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 


V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

ERR or MERR 

-0.4 

-0.4 

mA 

DB or CB 

- 1 

-2.6 

Iql Low-level output current 

ERR or MERR 

4 

8 

mA 

DB or CB 

12 

24 

Pulse duration 

LEDBO low 



ns 

tgu Setup time 

(1) Data and check word before SOT 

(SI =H) 



ns 

(2) SO high before LEDBOT (SI =H)^ 



(3) LEDBO high before the earlier of 
SOiorSU^ • 



(4) LEDBO high before SIT (S0 = H) 



(5) Diagnostic data word before SIT 
(S0 = H) 



(6) Diagnostic check word before the 

later of SI i or SOT 



(7) Diagnostic data word before 

LEDBOT (S1 =L and S0 = H)^ 



th Hold time 

(8) Read-mode, SO low and SI high 



ns 

(9) Data and check word after SOT 

(S1=H) 



(10) Data word after S1T (S0 = H) 



(11) Check word after the later of 

SliorSOT 



(12) Diagnostic data word after 
'LEDBOT (SI =L, S0 = H)* 



tcorr Correction time (see Figure 1) 



ns 

Tc Operating case temperature 

-55 125 


°c 

T/^ Operating free-air temperature 


0 70 

°c 


^ These times ensure that corrected data is saved in the output data latch. 

^ These times ensure that the diagnostic data word is saved in the output data latch. 
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SN54AS632, SI\I54AS634, SI\I74AS632, SI\I74AS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

WITH 3-STATE OUTPUTS 


'AS632, 'AS634 electrical characteristics over recommended operating temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS632 

SN54AS634 

SN74AS632 

SN74AS634 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, 1) = -18 mA 

-1.5 

- 1.5 

V 

VOH 

All outputs 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

Vcc-2 

V 

DB or CB 

Vcc = 4.5 V, IqH = -1 mA 



Vcc = 4.5 'V, Iqh = -2.6 mA 



VoL 

EM or ME^ 

Vcc 4.5 V, Iqh = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

DB or CB 

Vcc = 4.5 V, Iql = *2 mA 

0.25 0.4 

0.25 0.4 

Vcc “ 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

SO or SI 

Vcc = 5.5 V, V| = 7 V 

0.1 

0,1 

mA 

All others 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

DB or CB* 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

All others* 

20 

20 

l|L 

SO or SI 

Vcc = 5.5 V, Vi = 0.4 V 

-0,4 

-0.4 

mA 

All others* 

-0.1 

-0.1 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 - 1 12 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, See Note 1 

150 

150 

mA 


NOTE 1: Iqc is measured with SO and SI at 4.5 V and all CB and DB pins grounded. 


'AS632 switching characteristics, Vqc = 4.5 V to 5.5 V, Cl = 50 pF, Tq = — 55°C to 125°C 
for SI\I54AS632, Ta = 0°C to 70 °C for SIM74AS632 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54AS632 

SN74AS632 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP* MAX 

MIN TYP* MAX 

*pd 

DB and CB 

E^ 

SI =H, S0 = L, Rl = 500 Q 

17 

17 

ns 

DB 

ERR 

SI =L, S0 = H, Rl = 500 a 

17 

17 

tpd 

DB and CB 

MERR 

SI =H, S0 = L, Rl = 500 fi 

26 

26 


DB 

MERR 

SI =L, S0 = H, Rl = 500 a 

26 

26 


*pd 

SOi and SU 

CB 

R1 =R2 = 500 n 

26 

26 

ns 

*PLH 

SOI and SI 1 

eM 

Rl = 500 n 

9 

9 

ns 

tpd 

DB 

CB 

SI =L, S0 = L, Rl =R2 = 500 fi 

26 

26 

ns 

tpd 

LEDBOi 

DB 

SI =X, S0 = H, Rl =R2 = 500 fi 

17 

17 

ns 

tpd 

SIT 

CB 

S0 = H, Rl =R2 = 500 fi 

26 

26 

ns 

ten 

OECBi 

CB 

S0 = H, SI =X, Rl =R2 = 500 fi 

12 

12 

ns 

tdis 

OECBT 

CB 

S0 = H, SI =X, Rl =R2 = 500 Q 

12 

12 

ns 

ten 

OEBO thru 0EB3i 

DB 

S0 = H, SI =X, Rl =R2 = 500 Q 

12 

12 

ns 

tdis 

OEBO thru 0EB3T 

DB 

S0 = H, SI =X, Rl =R2= 500 0 

12 

12 

ns 


^All typical values are at VcC = 5 V, = 25 °C. 

^For I/O ports, the parameters l||-| and I|l include the off-state output current. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 
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ALS and AS Circuits 


32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH 3 STATE OUTPUTS 


'AS634 switching characteristics, Vcc = 4.5 V to 5.5 V, Cl = 50 pF, Tc = -55°C to 125°C 
for SN54AS634. Ta = 0°C to 70 °C for SN74AS634 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

SN54AS634 

SN74AS634 

UNIT 

(INPUT) 

(OUTPUT! 

MIN TYPt MAX 

MIN TYPt MAX 

tpd 

DB and CB 

ERR 

SI =H, S0 = L, Rl = 500 n 

17 

17 


SI =L, S0 = H, Rl = 500 n 

17 

17 


tpd 

DB and CB 


SI =H, S0 = L, Rl = 500 11 

26 

26 


SI =L, S0 = H, Rl = 500 (1 

26 

26 


tpd 

SOI and SU 

CB 

R1=R2 = 500 Q 

23 

23 

ns 

tPLH 

SOi and Sli 


Rl = 500 fl 

9 

9 

ns 

ipd 

DB 

CB 

SI =L, S0 = L, Rl =R2 = 500 « 

23 

23 

ns 

tpd 

SIT 

CB 

S0 = H, Rl =R2 = 500 n 

23 

23 

miQii 

ten 

OECBi 

CB 

SI =X, S0 = H, Rl =R2 = 500 11 

12 

12 

ns 

tdis 

OECBT 

CB 

SI =X, S0 = H, Rl =R2 = 500 U 

12 

12 

ns 

ten 

OEDBi 

DB 

SI =X, S0 = H, Rl =R2 = 500 H 

12 

12 

ns 

tdis 

OEDBT 

DB 

SI =X, S0 = H, Rl =R2 = 500 11 

12 

12 

ns 


^All typical values are at Vcc = 5 V, = 25 °C. 


2-512 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 






















































































SN54AS632, SN54AS634 
<?W74A<Jfi32 SI\i74ASR34 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'“1 


-READ- 

-th(a) — 


-CORRECT- 


DBO THRU 0831* 


OEBOTHRUOEB3 


ulll *h(9)- 


INPUT DATA WORD 



OUTPUT CORRECTED DATA WORD 


H tsu(l) thOl H 

JCB6 ^ INPUT CHEC^ WORD X OUTPUT 


SYNDROME CODE 




VALID ERR FLAG 




VALID MERR FLAG 








FIGURE 1 . READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 





DBS THRU 0B15 


DB16 THRU DB23 < 


OB24 THRU DB31 • 


READ- 




THRU D87 ■ ' — ^ INPUT DATA WORD X " 

INPUT DATA WORD 


OUTPUT CORRECTED DATA WORD 


■c 


INPUT DATA WORD 


\^sss v — V" 

/y777\ A_ 


INPUT DATA WORD 


WSSV ST 

-^ZZZ7\ A. 




y)yy^ ^ input modified byte o 


OUTPUT CORRECTED DATAWORD 


OUTPUT CORRECTED DATA WORD 


OUTPUT CORRECTED DATA WORD 




|♦~*su(3}“^ 


Jzz^ 






CB0THRUC86 — ■■■— ( INPUT CHECK WORD 


OUTPUT SYNDROME CODE 


OUTPUT CHECK WORD 




k— *pd— ^ 


VALID ERR FLAG 




VALIDMERR FLAG 


FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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SI\I54AS632, SN54AS634 
SI\I74AS632, SN74AS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 




^1 


OUTPUT VALID CHECK WORD 





VERIFY PROPER OPERATION OF 


LAG, FLAG SHOULD BE LOW 


WITH A DIAGNOSTIC DATA WORD WITH A SINGLE ERROR 


VERIFY PROPER OPERATION OF MERR FLAG. FLAG SHOULD BE LOW 
WITH A DIAGNOSTIC DATA WORD WITH A DOUBLE ERROR 


FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM 
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SN54ALS638A, SN54ALS63gA, SN54AS638, SN54AS639 
SI\I74ALS638A. SN74ALS639A, SI\I74AS638. SN74AS639 

OCTAL BUS TRANSCEIVERS 


Bidirectional Bus Transceivers in High- 
Density 20-Pin Packages 

Choice of True or Inverting Logic 

A Bus Outputs are Open-Collector; B Bus 
Outputs are 3-State 


• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


description 

These octal bus transceivers are designed for asyn- 
chronous two-way communication between open- 
collector and 3-state buses. The devices transmit 
data from the A bus (open-collector) to the B bus 
(3-state) or from the B bus to the A bus depending 
upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so 
the buses are isolated. 

DEVICE A OUTPUT B OUTPUT LOGIC 

'ALS638A, 'AS638 Open-Collector 3.State Inverting 
‘ALS639A, 'AS639 Open-Collector 3-State True 

The - 1 versions of the SN74ALS' parts are identical 
to the standard versions except that recommended 
maximum of Iql is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over 
the full military temperature range of -55°C to 
1 25 °C. The SN74' family is characterized for opera- 
tion from 0°C to 70 °C. 


D2261, DECEMBER 1983 - REVISED MAY 1986 


SIM54ALS’, SN54AS' . . . J PACKAGE 
SIM74ALS', SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 


DIR C 
AlC 
A2 C 
A3 C 
A4 C 
A5 E 
A6 C 

A7C 

A8 C 
GND C 


U20p 


vcc 

pG 

Dbi 

3 B2 
B3 
B4 
pB5 
PB6 
B7 

Db8 



SN54ALS', SN54AS' . . . FK PACKAGE 
(TOP VIEW) 


< < Q > Id 



CO O CO r- CD 
< Z m m CD 
d 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

•ALS638A 

'AS638 

'ALS639A 

'AS639 

G 

DIR 

L 

L 

8 data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

H 

X 

Isolation 

Isolation 


PRODUCTION DATA documents contain information 
current as of publication date.. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS63g 
SN74ALS638A, SN74ALS63gA, SI\I74AS638. SI\i74AS63g 
OCTAL BUS TRANSCEIVERS 


logic symbolsT 


'ALS638A, 'AS638 


.o 11) r-J,c 


3 EN1 iBAl 
3 EN2 (ABl 

7 r 

Oi <] 

0 2V 


logic diagrams (positive logic) 


'ALS638A, 'AS638 



TO SIX OTHER TRANSCEIVERS 


■ALS639A, 'AS639 


'ALS639A, 'AS639 


3EN1 (BAl 
3 EN2 (AB) ^ 

<] 

0 2V 



TO SIX OTHER TRANSCEIVERS 


'These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SI\I54ALS638A, SN54ALS639A, SN74ALS638A, SI\l74ALS63gA 

OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ■. .7V 

Input voltage: All inputs 7V 

A bus I/O ports 7 V 

B bus I/O ports 5.5 V 

Operating free-air temperature range:SN54ALS638A, SN54ALS639A -55°C to 125°C 

SN74ALS638A, SN74ALS639A 0°C to 70 °C 

Storage temperature range -65 “Cto 1 50°C 


2 


^The extended limits apply only if V(;q is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS63aA-1 and SN74A1-S639A-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS638A 

SN54ALS639A 

SN74ALS638A 

SN74ALS639A 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'oh 

A ports 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


Vqh 

B ports 

Vcc ~ 4.5 V to 5.5 V, Iqh = —0.4 mA 

\te^2 

Vcc-2 

V 

Vcc “ 4.5 V, Iqh = “3 mA 

2.4 3.2 

2.4 3.2 

Vcc “ 4.5 V, Iqh ~ —12 mA 



Vcc - 4.5 V, Iqh — —15 mA 


2 

Vql 

A or B ports 

Vcc = 4.5 V, Iql = 12 mA 

0,25 0,4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

m 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, Vi = 5.5 V 

0.1 

0.1 

'IH 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B ports® 

20 

20 

IlL 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports® 

-0.1 

-0.1 

'of 

B ports 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

'ALS638A 

Vcc = 5.5 V 

Outputs higfi 

18 36 

18 30 

mA 

Outputs low 

CO 

in 

CM 

26 41 

Outputs disabled 

16 35 

16 30 

'ALS639A 

Outputs high 

25 45 

25 40 

Outputs low 

30 55 

30 50 

Outputs disabled 

33 60 

33 54 


tAII typical values are at V^q = 5 V, = 25 °C 

§For I/O ports, the parameters I|h and I|l include the off-state output current. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


recommended operating conditions 



SN54ALS638A 

SN54ALS639A 

SN74ALS638A 

SN74ALS639A 


MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.7 

0.8 

V 

''^OH High-level output voltage 

A ports 

5.5 

5.5 

V 

Iqh High-level output current 

B ports 

-12 

-15 


Iql Low-level output current 

A or B ports 

12 

24 

mA 


48t 

Ta operating free-air temperature 

-55 125 

0 70 

°C 
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SN54ALS638A, SI\l54ALS63gA, SN74ALS638A. SN74ALS63gA 
OCTAL BUS TRANSCEIVERS 



'ALS638A switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 







Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Rl = 680 0 (A outputs), 

R1 = R2 = 500 0 (B outputs), 
Ta = MIN to MAX 


UNIT 




SN54ALS638A 

SN74ALS638A 





MIN 

MAX 

MIN 

MAX 


tPLH 


B 

2 

15 

2 

12 


tPHL 


2 

15 

2 

12 


tPLH 

B 


8 

30 

8 

25 

ns 

tPHL 


8 

35 

8 

30 

tPLH 

G 

A 

5 

30 

5 

25 

ns 

tPHL 



10 

50 

10 

45 

tPZH 

G 

B 

5 

25 

5 

20 


tpZL 

5 

28 

5 

22 


tPHZ 


B 

2 

12 

2 

10 


tPLZ 


3 

18 

3 

15 



'ALS639A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 n (A outputs), 

Rl = R2 = 500 n (B outputs), 

Ta = MIN to MAX 

UNIT 

SN54ALS639A 

SN74ALS639A 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

B 

2 

15 

2 

12 

ns 

tPHL 

2 

15 

2 

12 

tPLH 

B 

A 

10 

35 

10 

30 

ns 

<PHL 

5 

28 

5 

22 

tPLH 

G ■ 

A 

10 

35 

10 

30 

ns 

tPHL 

10 

40 

10 

35 

IPZH 

G 

B 

6 

28 

6 

21 

ns 

tpZL 

8 

30 

8 

25 

tPHZ 



2 

12 

2 

10 




B 






IPLZ 


3 

19 

3 

16 



NOTE 1: Load circuit and voltage waveforms are shown In Section 1, 
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SIU54AS638, SI\l54AS63g, SN74AS638, SI\l74AS63g 
OCTAL BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: All inputs 7V 

A bus I/O ports 7 V 

B bus I/O ports 5.5 V 

Operating free-air temperature range; SN54AS638, SN54AS639 - 55 °C to 1 25 °C 

SN74AS638, SN74AS639 0°Cto70°C 

Storage temperature range -65°Cto 1 50°C 


recommended operating conditions 



SN54AS638 

SN54AS639 

SN74AS638 

SN74AS639 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

VqH High-level output voltage 

A ports 

5.5 

5.5 

V 

IqH High-level output current 

B ports 

-12 

-15 


IqL Low-level output current 

A or B ports 

48 

64 


Ta operating free-air temperature 

-55 125 

o 

o 

“C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS638 

SN54AS639 

SN74AS638 

SN74AS639 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc = “I'S V, l| = “ 18 mA 

-1.2 

-1.2 

V 

IEBH 

A ports 

Vcc = 4.5 V, Vqh = 5.5 V 

0,1 

0.1 


Vqh 

B ports 

Vcc = 4.5 V, to 5.5 V, Iqh = “2 mA 

< 

o 

o 

< 

O 

o 

1 

V 

Vcc ~ 4.5 V, Iqh = ~3 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -12 mA 



Vcc “ 4.5 V, iQI-j = -15 mA 


2,4 

VOL 

A or B ports 

Vcc “ 4.5 V, IqL = 48 mA 

0.3 0.55 


V 

Vcc “ 4.5 V, IqL = 64 mA 


0.35 0.55 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5,5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

A or B ports f 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, Vj = 0.4 V 

-0.5 

-0.5 

mA 

A or B portst 

-0.75 

-0.75 

1^9 


Vcc = 5.5 V, Vo = 2.25 V 

-50 -150 

- 50 - 1 50 

imQin 

Icc 

'AS638 

Vcc = 5.5 V 

Outputs high. 

24 40 

o 

CM 

mA 

Outputs low 

75 122 

75 122 

Outputs disabled 

37 61 

37 61 

'AS639 

Outputs high 

56 92 

56 92 

Outputs low 

95 154 

95 154 

Outputs disabled 

62 100 

62 100 


^All typical values are at Vqq = 5 V, = 25 ‘’C. 

tFor I/O ports, the parameters Iih and l||_ include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54AS638, SN54AS639, SN74AS638, SN74AS639 
OCTAL BUS TRANSCEIVERS 


'AS638 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n (A outputs), 

R1 = R2 = 500 fi (B outputs), 

Ta = min to MAX 

UNIT 

SN54AS638 

SN74AS638 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

B 

2 

8 

2 

7 

ns 

tPHL 

2 


2 

6.5 

tPLH 

B 

A 

5 

23 

5 

20 

ns 

'PHL 

2 

8 

2 

7 

tPLH 

G 

A 

5 

20 

5 

19 

ns 

tPHL 

2 

10 

2 

9 

tPZH 

G 

B 

2 

10 

2 

8 

ns 

tPZL 

2 

12 

2 

10 

tPHZ 

_ 


2 

8 

2 

7 




B 





ns 

tPLZ 


2 

12 

2 

10 


'AS639 switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 







Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Rl = 500 Q (A outputs), 

Rl = R2 = 500 fi (B outputs), 
Ta = MIN to MAX 


UNIT 




SN54AS639 

SN74AS639 





MIN 

MAX 

MIN 

MAX 


tPLH 


B 

2 

1 1 

2 

9.5 

ns 

tPHL 


2 

10.5 

2 

9 

tPLH 

B 


5 

25 

5 

22 


tPHL 


2 

10 

2 

9 


iPLH 



5 

23 

5 

21.5 

ns 

tPHL 



2 

12.5 

2 

11.5 

tpZH 


B 

2 

12 

2 

10.5 

ns 

tpZL 


2 

12 

2 

10.5 

iPHZ 


B 

2 


2 

7 


tPLZ 


2 

12 

2 

10.5 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS64QA THRU SN54ALS645A, SN54AS640 THRU SN54AS645 
SN74ALS640A THRU SN74ALS645A, SI\I74AS640 THRU SI\I74AS645 

OCTAL BUS TRANSCEIVERS 

D2661, DECEMBER 1983-REVISED MAY 1986 


• Bidirectional Bus Transceivers in High- 
Density 20-Pin Packages 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


• Dependable Texas Instruments Quality and 
Reliability 


DEVICE 

OUTPUT 

LOGIC 

'ALS640A, 'AS640 
'ALS641A, 'AS641 
'ALS642A, 'AS642 
'ALS643A, 'AS643 
'ALS644A, 'AS644 
'ALS645A, 'AS645 

3-State 

Open-Collector 

Open-Collector 

3-State 

Open-Collector 

3-State 

Inverting 

True 

Inverting 

True and Inverting 
True and Inverting 
True 


description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (G) 
can be used to disable the device so the buses 
are effectively isolated. 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum Iql is increased to 48 
milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70 °C. 


SN54ALS', SIM54AS' . . . J PACKAGE 
SN74ALS’, SN74AS' ... DW OR INI PACKAGE 
(TOP VIEW) 


DIR C 

TT 

J 20 

I! vcc 

A1 E 

2 

19 

DG 

A2 E 

3 

18 

Dbi 

A3E 

4 

17 

J B2 

A4E 

5 

16 

D B3 

A5E 

6 

15 

H B4 

A6E 

7 

14 

D B5 

A7E 

8 

13 

H B6 

A8E 

9 

12 

D A7 

GND E 

10 

11 

3 B8 


SN54ALS', SIM54AS' . . . FK, PACKAGE 
(TOP VIEW) 




< 

< 

Q 

> 

ICI 





"O 

3 

"O 

2 

■a 

■O' 

20 

■0 

19 



A3 

]4 






18 C 

B1 

A4 

]5 






17C 

B2 

A5 

]6 






16[ 

B3 

A6 

]7 






15[ 

B4 

A7 

]8 






14[ 

B5 



9 

S3. 

10 

11 

12 

.d 

13 

d 





00 

Q 

00 


CD 





< 

Z 


CQ 

CQ 






Cl 







FU(MCTION TABI.E 


CONTROL 

OPERATION 

INPUTS 

'ALS640A, 'ASSAO 

'ALS641A, 'ASBAI 

'ALS643A, 'AS643 

G 

DIR 

'ALS642A, 'AS642 

'ALS645A. 'AS645 

’ALS644A, 'AS644 

L 

L 

B data to A bus 

B data to A bus 

B data to A bus 

L 

H 

A data to B bus 

A data to B bus 

A data to 6 bus 

H 

X 

Isolation 

Isolation 

Isolation 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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ALS and AS Circuits 


SI\I54ALS640A, SI\I54ALS641A, SI\I54AS64Q, Siy54AS641 
SI\I74ALS640A, SN74ALS641A, Si\l74AS640. Siy74AS641 
OCTAL BUS TRANSCEIVERS 
















SI\I54ALS642A, SN54ALS643A, SN54AS642, SI\I54AS643 
SI\I74ALS642A, SI\I74ALS643A, SN74AS642, SI\I74AS643 

OCTAL BUS TRANSCEIVERS 


logic symbols^ 


logic diagrams (positive logic) 


■ALS642A, 'AS642 



(19) 


G3 

(1) 


3 EN1 [BA] 


3 EN2 [AB] 




VI <] 


r 


[> 2V 

(3) 

(17) 


r 


(4) 

. (16) 

-T- 


(15) 

(5) ^ 



VT 

(6) 

(14) 


f 



(13) 


I 

VT 


(12) 


T 


(9) ^ - 

^ (11) 




rr- 




B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


'ALS642A, 'AS642 



'ALS643A, 'AS643 



TO SEVEN OTHER TRANSCEIVERS 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54ALS644A, SI\I54ALS645A, SI\I54AS644, SN54AS645 
SN74ALS644A, SI\I74ALS645A, SN74AS644, SI\i74AS645 
OCTAL BUS TRANSCEIVERS 


logic symbolsT 


logic diagrams (positive logic) 


'ALS644A, 'AS644 

>Tg3 

^ 3 EN1 [BA] 

- 3 EN2 [AB] 

h ■■■ r 

- 01 <] - 

0 2 0 ^ 


'ALS644A, 'AS644 



TO SEVEN OTHER TRANSCEIVERS 


'ALS645A, 'ASBAB 


'ALS645A, ’AS645 




TO SEVEN OTHER TRANSCEIVERS 


^ These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SI\I54ALS640A, SI\I54ALS643A, SN54ALS645A 
SI\I74ALS640A, SN74ALS643A, SI\I74ALS645A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: All inputs 7V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS640A, SN54ALS643A, SN54ALS645A - 55 °C to 1 25 °C 

SN74ALS640A,SN74ALS643A, SN74ALS645A 0“Cto70°C 

Storage temperature range - 65 °C to 1 50 °C 

recommended operating conditions 


recommended operating conditions 



SN54ALS640A 

SN54ALS643A 

SN54ALS645A 

SN74ALS640A 

SN74ALS643A 

SN74ALS645A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 


2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-12 

-15 


IqL Low-level output current 

12 

24 

mA 


48t 

Ta Operating free-air temperature 

-55 125 

0 70 

■iiii 


f The extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS640A-1 , SN74ALS643A-1 , and SN74ALS645A-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS' 

SN74ALS' 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, 

l| = - 1 8 mA 

-1.5 


V 

Vqh 

Vcc = 4.5 V to 5.5 V, 

IqH = —0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc = 4.5 V, 

'oh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, 

'oh = - 1 2 mA 

2 


Vcc = 4.5 V, 

Iqh = ~ 1 5 mA 


2 

Vql 

Vcc = 4.5 V, 

Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

dOL = 48 mA for -1 versions) 


0.35 0.5 

m 


Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 


Vcc = 5.5 V, 

V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc =.5-5 V, 

V| = 2.7 V 

20 

20 

pA 

A or B ports? 

20 

20 

l|L 

Control inputs 

Vcc ~ 5.5 V, 

Vj = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports? 

-0.1 

-0.1 

lO^ 

Vcc = 5.5 V, 

Vo = 2.25 V 

-30 -112 

-30 -112 





Outputs high 

19 35 

19 30 



'ALS640A 


Outputs low 

27 45 

o 

CM 





Outputs disabled 

28 48 

28 43 





Outputs high 

25 37 

25 35 


'cc 

'ALS643A 

Vcc = 5.5 V 

Outputs low 

CO 

CO 

33 45 

mA 




Outputs disabled 

35 50 

35 48 





Outputs high 

00 

o 

CO 

30 45 



'ALS645A 


Outputs low 

36 60 

36 55 





Outputs disabled 

38 63 

38 58 



^All typical values are at = 5 V, T/^ = 25°C. 

5 For I/O ports, the parameters Im and I|l include the off-state output current. 

1i The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log. 
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SI\I54ALS640A, SN54ALS643A, SI\I54ALS645A 
SI\I74ALS640A, SN74ALS643A, SI\I74ALS645A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


'ALS640A switching characteristics (see Note 1) 



ALS645A switching characteristics (see Note 1) 



FROM 

TO 

(INPUT) 

(OUTPUT) 

A or B 

B or A 

G 

A or B 

G 

A or B 


Vcc “ 4.5 V to 5.5 V, 
Cl - 50 pF, 

R1 - 500 U. 

R2 - 500 n, 

Ta = MIN to MAX 



NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 
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SI\I54ALS641A, SI\I54ALS642A, SI\I54ALS644A 
SI\I74ALS641A, SN74ALS642A, SN74ALS644A 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs and I/O ports 7 V 

Operating free-air temperature range: 

SN54ALS641 A, SN54ALS642A, SN54ALS644A -55°Cto125°C 

SN74ALS641A, SN74ALS642A, SN74ALS644A 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54ALS641A 

SIM54ALS642A 

SN54ALS644A 

SN74ALS641A 

SN74ALS642A 

SN74ALS644A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

n 

V|[-| High-level input voltage 

2 

2 

ml 

V|L Low-level input voitage 

0.7 

0.8 

■■ 

High-ievei output current 

5.5 

5.5 

wm 

Iql Low-level output current 

12 

24 

mA 


481' 

Ta Operating free-air temperature 

-55 125 

0 70 



^The extended limits apply only if 'Jqq is maintained between 4.75 V and 5.25 V. 

The 48-mA iimit appiies for the SN74ALS641 A-1 , SN74ALS642A-1 , and SN74ALS644A-1 oniy. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS641A 

SN54ALS642A 

SN54ALS644A 

SN74ALS641A 

SN74ALS642A 

SN74ALS644A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 24 mA 

dOL = 48 mA for -1 versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports 5 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports 5 

-0.1 

-0.1 

'cc 

'ALS641A 

Vcc = 5.5 V 

Outputs high 

25 40 

25 37 

mA 

Outputs low 

33 50 

33 47 

'ALS642A 

Outputs high 

8 15 

8 15 

Outputs low 

CO 

CN 

CO 

18 28 

'ALS644A 

Outputs high 

1 16 32 1 

16 29 

Outputs low 

If) 

CNI 

25 40 


^Aii typicai vaiues are at ^CC = 5 V, = 25°C. 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 


Texas 

Instruments 


2-527 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


ALS and AS Circuits 























ALS and AS Circuits 


SI\I54ALS641A, SI\I54ALS642A, SN54ALS644A 
SN74ALS641A, SI\I74ALS642A, SI\i74ALS644A 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


'ALS641A switching characteristics (see Note 1) 



MIN 

MAX 

MIN 

MAX 

10 

35 

10 

30 

5 

25 

5 

22 

10 

35 

10 

30 

15 

43 

15 

38 


ALS644A switching characteristics (see Note 1) 



NOTE 1: Load circuit and voltage waveforms are shown In Section 1 
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SI\I54ASG40, SN54AS643, SI\I54AS645 
SI\I74AS640, SI\I74AS643, SI\I74AS645 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5V 

Operating free-air temperature range: 

SN54AS640, SN54AS643, SN54AS645 -55°C to 125°C 

SN74AS640, SN74AS643, SN74AS645 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS640 

SN54AS643 

SN54AS645 

SN74AS640 

SN74AS643 

SN74AS645 

UNIT 

MIN 

NOM MAX 

MIN 

NOM max 

Vcc 

Suppiy voitage 

4.5 

5 5.5 

4.5 

5 5,5 

V 

V|H 

High-level input voitage 

2 

2 

V 

V|L 

Low-levei input voitage 

0.8 

0.8 

V 

Iqh 

High-levei output current 

-12 

-15 

mA 

'OL 

Low-ievel output current 

48 

64 

mA 

Ta 

Operating free-air temperature 

-55 

125 

0 

70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS' 

SN74AS' 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

< 

o 

o 

1 

< 

o 

o 

1 

V 

Vcc ~ 4.5 V, Iqh ~ “3 mA 

2.4 3.2 

. 2.4 3.2 

Vcc “ 4.5 V, Iqh = “12 mA 

2.4 


Vcc ~ *0H “ “15 mA 


2.4 

VoL 

Vcc = 4.5 V, Iql = 48 mA 

0,30 0,55 


V 

Vcc “ ^-5 V, Iql = 64 mA 


0.35 0.55 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0,1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

IlH 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports ^ 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports^ 

-0.75 

-0.75 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -150 

- 50 - 1 50 

mA 

'cc 

’AS640 

Vcc = 5.5 V 

Outputs high 

37 58 

37 58 

mA 

Outputs low 

78 123 

78 123 

Outputs disabled 

o 

00 

51 80 

'AS643 

Outputs high 

' 48 79 

CO 

Outputs low 

88 143 

88 143 

Outputs disabled 

61 100 

61 100 

'AS645 

Outputs high 

62 97 

62 97 

Outputs low 

95 149 

95 149 

Outputs disabled 

79 123 

79 123 


^All typical values are at Vcc = 5 V, = 25°C. 

*For I/O ports, the parameters I|h and Iil include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, Iqs- 
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SI\I54AS640, SI\I54AS643, SN54AS645 
SN74AS640, SI\I74AS643, SN74AS645 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


'AS640 switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 
Cl “ 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 n, 

R2 - 500 fi, 

Ta - MIN to MAX 


UNIT 




SN54AS640 

SN74AS640 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A , 

2 

8 

2 

7 

ns 

IPHL 

2 

7 

2 

6 

fPZH 

G 

A or B 

2 

■ 10 

2 

8 

ns 

IPZL 


2 

12 

2 

10 

iPHZ 


A or B 

2 

9 

2 

8 


fPLZ 


2 

16 

2 

13 



'AS643 switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 
Cl “ 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 n. 

R2 - 500 n, 

Ta “ MIN to MAX 


UNIT 




SN54AS643 

SN74AS643 





MIN 

MAX 

MIN 

MAX 


tPLH 


B 

2 

10 

2 

8 

ns 

tPHL 


2 

7.5 

2 

7 

tPLH 

B 


2 

1 1.5 

2 

10 

ns 

tPHL 


2 

10 

2 

9 

tpZH 



2 

13 

2 

11 


tPZL 



2 

13 

2 

1 1 


tPHZ 



2 

8.5 

2 

7.5 


tPLZ 



2 

12 

2 

10.5 


IPZH 


B 

2 

1 1.5 

2 

10 

ns 

IPZL 


2 

12 

2 

10 

IPHZ 


B 

2 

8 

2 

7 

ns 

tPLZ 


2 

12 

2 

10 


'AS645 switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 Q. 

R2 - 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS645 

SN74AS645 





MIN 

MAX 

MIN 

MAX 


IPLH 

A or B 

B or A 

2 

1 1 

2 

9.5 

ns 

tPHL 

2 

10.5 

2 

9 

IPZH 


A or B 

2 

12 

2 

1 1 


tPZL 


2 

12 

2 

10 


IPHZ 


A or B 

2 

8 

2 

. 7 


IPLZ 


2 

13 

2 

12 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS641, SN54AS642, SI\I54AS644 
SI\I74AS641, SN74AS642, SN74AS644 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs and I/O ports 7 V 

Operating free-air temperature range: 

SN54AS641, SN54AS642, SN54AS644 -55°C to 125°C 

SN74AS641, SN74AS642, SN74AS644 0°C to 70°C 

Storage temperature range -65“C to 150°C 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CO'NDITIONS 

SN54AS641 

SN54AS642 

SN54AS644 

SN74AS641 

SN74AS642 

SN74AS644 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4..5 V, l( = -18 mA 

-1.2 

- 1.2 

V 

'oh 

Vcc = 4.5 V, Vqh = 5-5 V 

0.1 

0.1 

mA 

Vql 

Vcc “ 4.5 V, Iql = 48 mA 

0.3 0.55 


V 

Vcc “ 4.5 V, Iql = 64 mA 


0.35 0.55 

ll 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports ^ 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports ^ 

-0.75 

-0.75 

'cc 

'AS641 


Outputs high 

50 82 

50 82 

mA 

Outputs low 

84 136 

84 136 

'AS642 

Vcc = 5.5 V 

Outputs high 

25 42 

25 42 

Outputs low 

64 104 

64 104 

'AS644 


Outputs high 

CN 

CD 

CO 

CO 

38 62 

Outputs low 

76 124 

76 124 


^All typical values are at Vcc = 5 V, = 25 “C. 

^For I/O ports, the parameters Iih and I|l include the off-state output current. 


recommended operating conditions 



SN54AS641 

SN54AS642 

SN54AS644 

SN74AS641 

SN74AS642 

SN74AS644 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output current 

5.5 

5.5 

V 

Iql Low-level output current 

48 

64 

V 

Ty\ Operating free-air temperature 

-55 125 

0 70 

°c 
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ALS and AS Circuits 


Si\i54AS641, SI\I54AS642, SI\I54AS644 
SI\I74AS641. SI\I74AS642, SN54AS644 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 



'AS642 switching characteristics (see Note 1) 


Vcc " 

Cl « 50 pF. 










































































































SI\I54ALS646 THRU SI\l54ALS64g, SN54AS646, SI\I54AS648 
SI\I74ALS646 THRU SN74ALS64g, SI\174AS646, SI\I74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2661, DECEMBER 1983-MAY 1986 


Independent Registers for A and B Buses 
Multiplexed Real-Time and Stored Data 
Choice of True or Inverting Data Paths 
Choice of 3-State or Open-Collector Outputs 

Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS', SN54AS' . . . JT PACKAGE 
SN74ALS', SN74AS' ... DW OR NT PACKAGE 
(TOP VIEW) 


DEVICE 

OUTPUT 

LOGIC 

'ALS646, 'AS646 

'ALS647 

'ALS648, 'AS648 

'ALS649 

3-State 

Open-Collector 

3-State 

Open-Collector 

True 

True 

Inverting 

Inverting 



description 


SN54ALS', SN54AS' . . . 
SN74ALS'. SN74AS' . . . 

(TOP VIEW) 


FK PACKAGE 
FN PACKAGE 


NC — No internal connection 


These devices consist of bus transceiver circuits, ^ . 

with 3-state or open-collector outputs, D-type / 4 3 2 1 28 27 26 

flip-flops, and control circuitry arranged for A1 ] 5 25[ G 

multiplexed transmission of data directly from A2 ] 6 24[ B1 

the data bus or from the internal storage A3 ] 7 23C B2 

registers. Data on the A or B bus will be clocked NC ] 8 22[ NC 

into the registers on the low-to-high transition A4 ] 9 2i[ B3 

of the appropriate clock pin (CAB or CBA). The A5 ] io 2 o[ B4 

following examples demonstrate the four A 5 ]n 19 [ b5 

fundamental bus-management functions that i2 13 14 15 i6 17 i8 

can be performed with the octal bus transceivers Q . r~l [~l cn fl f~i l~l — 

r-'OOQCjcor'CO 

and registers. < < 2 2 “ oQ cq 

_ CJ 

Enable (G) and direction (DIR) pins are provided 

^ ^ NC — No internal connection 

to control the transceiver functions. In the 

transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch which occurs in a multiplexer during the 
transition between stored and real-time data. The direction c^trol determines which bus will receive data 
when enable G is active (low). In the isolation mode (control G high), A data may be stored in one register 
and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The -1 versions of the SN74ALS' parts are identical to the standard versions except that the recommended 
maximum Iql 's increased to 48 milliamperes. There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55 °C to 1 25 °C. 
The SN74' family is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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ALS and AS Circuits 


SN54ALS646 THRU SN54ALS64g, SI\I54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS64g, SN74AS646, SI\I74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 





(21) (3) (1) (23) (2) (22) 

G DIR CAB CBA SAB SBA 

L L X X X L 


(21) (3) (1) (23) (2) (22) 

G DIR CAB CBA SAB SBA 

L H X X LX 


REAL-TIME TRANSFER 
BUS B TO BUS A . 


REAL-TIME TRANSFER 
BUS A TO BUS B 



(21) 

(3) 

(1) 

(23) 

(2) 

(22) 

(21) 

(3) 

(1) (23) 

(2) 

(22) 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

G 

DIR 

CAB CBA 

SAB 

SBA 

X 

X 

t 

X 

X 

X 

L 

L 

X HorL 

X 

H 

X 

X 

X 

T 

X 

X 

L 

H 

HorL X 

H 

X 

H 

X 

t 

t 

X 

X 



TRANSFER 




STORAGE FROM 




STORED DATA 



A, 

B, OR A AND B 




TO A OR B 
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SI\I54ALS646 THRU SN54ALS64g, SI\I54AS646, SI\I54AS648 
SN74ALS646 THRU SN74ALS64g, SI\I74AS646, SI\I74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


FUNCTION TABLE 
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ALS and AS Circuits 


SN54ALS646 THRU SI\l54ALS64g, SI\I54AS646, Si\i54AS648 
SI\I74ALS646 THRU SI\l74ALS64g, SN74AS646, SI\I74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
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SI\I54ALS646, SI\I74ALS646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: Control inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS646 -55°Cto125°C 

SN74ALS646 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



V|L Low-level input voltage 

IQH High-level output current 

Iql Low-level output current 

^clock Clock frequency 

tvv Pulse duration, clocks high or low 

tsu Setup time, A before CAST or B before CBAT 

th Hold time, A after CABT or B after CBAT 

Ta Operating free-air temperature 



^The extended condition applies if Vqc is maintained between 4.75 V and 5,25 V. 

The 48-mA limit applies for the SN74ALS646-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
V|K ~ 

VOH 


VOL 


l|H 


Control inputs 
A or B ports 
Control inputs 


l|L 

lol" 


Control inputs 


icc 


TEST CONDITIONS 

Vcc = 4.5 V, 

l| = - 18 mA 

Vcc = 4.5 V to 5.5 V 

Iqh “ -0.4 mA 

Vcc = 4.5 V, 

'OH = -3 niA 

Vcc = 4.5 V, 

lOH = - 12 mA 

Vcc = 4.5 V, 

IqI-I = - 1 5 mA 

Vcc = 4.5 V, 

lOL =12 mA 

Vcc = 4.5 V. 

Iql = 24 mA 

(Iql = 48 mA for - 1 

version) 

Vcc = 5.5 V, 

V| = 7 V 

Vcc = 5.5 V, 

V| = 5.5 V 

Vcc = 5.5 V, 

V| = 2.7 V 

Vcc = 5,5 V, 

V| = 0.4 V 

Vcc = 5.5 V. 

Vq = 2.25 V 


Outputs high 

Vcc = 5,5 V 

Outputs low 


Outputs disabled 


SN54ALS646 SN74ALS646 

MIN TYP^ MAX MIN TYP^ MAX 
- 1.2 - 1.2 




2 



20 

- 0.2 

- 0.2 

-30 



-30 -112 


47 

"i? 

" 5 ? 



*AII typical values are at Vqq = 5 V, T^ = 25 °C 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 

I^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SI\I54ALS646, SI\I74ALS646 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3 STATE OUTPUTS 


'ALS646 switching characteristics (see Note 1) 





Vcc = 5 V, 


Vcc “ 4.5 V to 5.5 V, 






Cl = 50 pF, 


Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 fi, 

R2 - 500 1), 

Ta = 25 °C 


R1 - 500 n, 

R2 - 500 Q. 

Ta = MIN to MAX 


UNIT 




'ALS646 

SN54ALS646 

SN74ALS646 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


fmax 



50 

35 

40 

IQIQII 

tPLH 

CBA or CAB 

A or B 

20 25 

10 

35 

10 

30 

ns 

fPHL 

11 15 

5 

20 

5 

17 

tPLH 

A or B 

B or A 

11 17 

5 

22 

5 

20 

ns 

tPHL 

7.5 10 

3 

15 

3 

12 

tPLJH 

SBA or SAB^ 

A or B 

24 32 

15 

40 

15 

35 


'PHL 

(with A or B low) 

13 17 

5 

23 

5 

20 


tPLH' 

SBA or SAB^ 

A or B 

17 22 

8 

30 

8 

25 

ns 

tPHL 

(with A or B high) 

13 17 

5 

24 

5 

20 

fpZH 


A or B 

10 15 

3 

20 

3 

17 

ns 

tPZL 


10 15 

5 

22 

5 

20 

fPHZ 

— 

A or B 

6 8 

1 12 

1 10 

ns 

tPLZ 


10 13 

2 

20 

2 

16 

IPZH 

DIR 

A or B 

22 28 

10 

38 

10 

30 

ns 

tPZL 

14.5 20 

5 

30 

5 

25 

tPHZ 

DIR 

A or B 

6 8 

1 12 

1 10 

ns 

tPLZ 

10 13 

2 

21 

2 

16 


^ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SW54ALS647, SI\I74ALSB47 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS647. -55°C to 125°C 

SN74ALS647 0°C to 70°C 

Storage temperature range -65°C to 150°C 




tjhe extended condition applies if Vcc maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS647-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS647 

SN74ALS647 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

Iqh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

Vql 

Vcc = 4.5 V, IqL = 12 mA 

0.25 0.4 


V 

Vcc 4.5 V. IqL = 24 mA 

(IqL = 48 mA for - 1 versions) 


0.35 0.5 

i| 

A or B ports 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

l|H 

A or ports ^ 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

Control inputs 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

A or B ports ^ 

-0.2 

-0.2 

'cc 

Vcc = 5.5 V 

Outputs high 

35 60 

35 60 

mA 

Outputs low 

40 65 

40 65 


^All typical values are at Vcc = 5 V, T/\ = 25“C 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 


recommended operating conditions 




SN54ALS647 

SN74ALS647 

UNIT 



MIN NOM 

MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.7 

0.8 

V 

VOH 

High-level output voltage 

5.5 

5.5 

V 

'OL 

Low-level output current 

12 

24 

mA 


48 T 

fclock 

Clock frequency 

0 

25 

0 

30 

MHz 

tw 

Pulse duration, clocks high or low 

20 

16.5 

ns 

tsu 

Setup time, A before CABt or B before CBAT 

15 

10 

ns 


Hold time, A after CABT or B after CBAT 

0 

0 

ns 

Ta 

Operating free-air temperature 

-55 

125 

0 

70 

°c 
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ALS and AS Circuits 


SN54ALS647, SN74ALS647 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 


'ALS647 switching characteristics (see Note 1) 





Vcc - 5 V, 



Vcc “ 4.5 V to 5.5 V, 






Cl = 50 pF, 



Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Rl - 680 12, 
Ta - 25 ®C 



Rl 680 0, 

Ta - MIN to MAX 


UNIT 




’ALS647 

SN54ALS647 

SN74ALS647 





MIN TYP max 

MIN 

MAX 

MIN 

MAX 


^max 



40 

25 

30 


tPLH 

CBA or CAB 

A or B 

38 

50 

19 

72 

19 

58 

ns 

tPHL 

12 

20 

6 

24 

6 

22 

IPLH 

A or B 

B or A 

35 

39 

17 

70 

17 

54 

ns 

'PHL 

10 

13 

4 

19 

4 

16 

tPLH 

SBA or SABf 

A or B 

40 

51 

20 

72 

20 

60 

ns 

fPHL 

(with A or B low) 

12 

17 

6 

26 

6 

22 

tPLH 

SBA or SAB^ 

A or B 

40 

51 

20 

72 

20 

60 

ns 

tPHL 

(with A or B high) 

12 

17 

6 

26 

6 

22 

tPLH 

G 

A or B 

20 

27 

10 

37 

10 

31 

ns 

tPHL 


10 

15 

2 

20 

2 

17 

tPLH 

DIR 

A or B 

20 

25 

9 

34 

9 

29 

ns 

'PHL 

13 

17 

2 

22 

2 

19 


^These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS648, SI\I74ALSG48 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: Control inputs 7 V 

I/O ports . 5.5 V 

Operating free-air temperature range: SN54ALS648 -55°Cto125°C 

SN74ALS648 0°C to 70°C 

Storage temperature range -65°Cto150°C 


2 


^The extended conditon applies if ^CC maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS648-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS648 

SN74ALS648 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

Vcc “ 

l| = - 18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 4.5 v to 5.5 V, 

IqH = - 0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, 

Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, 

lOH = - 12 mA 

2 


Vcc “ 

Iqh = - 1 5 mA 


2 

VOL 

Vcc = 4.5 V, 

Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, IqL = 24 mA 

(Iql = 48 mA for - 1 version) 


•0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc ” 5.5 V, 

V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc “ 5.5 V, 

V| = 2.7 V 

20 

20 

fA 

A or B portsS 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.2 

-0.2 

mA 

A or B portsS 

-0.2 

-0.2 


Vcc = 5.5 V, 

Vo = 2.25 V 

-30 -112 

CM 

1 

O 

CO 

1 

mA 




Outputs high 

47 76 

CO 


'cc 


Vcc = 5.5 v 

Outputs low 

CO 

CO 

lO 

57 88 

mA 




Outputs disabled 

CO 

CO 

ir> 

CO 

CO 

to 



^All typical values are at VqC = ^ V' ^A = 25 °C 

§For I/O ports, the parameters I|h and I|l include the off-state output current. 

fjhe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


recommended operating conditions 




SN54ALS648 

SN74ALS648 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4,5 

5 

5,5 

4.5 

5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.7 

0.8 


'oh 

High-level output current 

-12 

- 15 

1239111 

'OL 

Low-level output current 

12 

24 

mA 


48l 

fclock 

Clock frequency 

0 


35 

0 


40 

MHz 

iw 

Pulse duration, clocks high or low 

14.5 

12.5 

ns 

isu 

Setup time, A before CABT or B before CBAT 

15 

10 

ns 

lh 

Hold time, A after CABT or B after CBAT 

0 

0 

ns 

Ta 

Operating free-air temperature 

-55 


125 

0 


70 

°c 
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ALS and AS Circuits 


SN54ALS648, SI\I74ALS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


'ALS648 switching characteristics (see Note 1) 





Vcc - 5 V, 


Vcc “ 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 Q. 

R2 - 500 fl, 

Ta - 25 °C 


R1 - 500 fi, 

R2 - 500 D, 

Ta - MIN to MAX 


UNIT 




'ALS648 

SN54ALS648 

SN74ALS648 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


^max 



50 

35 

40 

12129 

fPLH 

CBA or CAB 

A or B 

21 29 

8 

39 

8 

33 


tPHL 

13 18 

5 

23 

5 

20 


tPLH 

A or B 

B or A 

10 15 

3 

20 

3 

17 

ns 

tPHL 

o 

CO 

2 

12 

2 

10 

tPLH 

SBA or SABt 

A or B 

24 32 

5 

44 

5 

39 

ns 

tPHL 

(with A or B low) 

15 21 

4 

26 

4 

22 

tPLH 

SBA or SAB^ 

A or B 

16 22 

6 

30 

6 

25 

ns 

tPHL 

(with A or B high) 

14 19 

6 

25 

6 

21 

tpZH 


A or B 

00 

CM 

4 

25 

4 

22 


fPZL 


12 18 

4 

25 

4 

22 


fPHZ 


A or B • 

5 8 

1 12 

1 10 

ns 

tPLZ 


7 12 

2 

21 

2 

15 

fPZH 

DIR 

A or B 

14 22 

4 

35 

4 

27 


fPZL 

10 17 

3 

25 

3 

19 


tPHZ 

DIR 

A or B 

7 12 

1 17 

1 14 

ns 

fPLZ 

7 13 

2 

22 

2 

15 


^ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS649, SI\l74ALS64g 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage . 7 V 

Operating free-air temperature range: SN54ALS649 -55°C to 125°C 

SN74ALS649 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS649 

SN74ALS649 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.7 

0.8 

v 

Vqh High-level output voltage 

5.5 

5.5 

v 

Iql Low-level output ourrent 

12 

24 

mA 


48f 

^clock Clook frequency 

0 25 

0 30 


t^^ Pulse duration, clocks high or low 

20 

16.5 


tgu Setup time, A before CABf or B before CBAT 

15 

10 

igi 

th Hold time, A after CABf or B after CBAT 

0 

0 

IBSH 

Operating free-air temperature 

-55 125 

0 70 

■iBH 


^The extended condition applies if V^c is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS649-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS649 

SN74ALS649 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

lOH 

Vcc “ 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc “ 4.5 V, Iql ~ ^2 mA 

0.25 0.4 


V 

Vcc = 4.5 V, Iql = 24 mA 

dOL = 48 mA for - 1 versions) 


0.35 0.5 

l| 

A or B ports 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

l|H 

A or ports 5 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

Control inputs 

20 

20 

l|L 

Control Inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

A or B ports ^ 

-0.2 

-0.2 

icc 

Vcc = 5,5 V 

Outputs high 

40 60 

o 

CD 

O 

mA 

Outputs low 

45 70 

45 70 


^All typical values are at Vqc = 5 V, Ta = 25°C 

^For I/O ports, the parameters Im and I|l include the off-state output current. 
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SI\l54ALS64g, SI\l74ALS64g 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 


'ALS649 switching characteristics (see Note 1) 



— 


Vcc " 5 V, 


Vcc “ V to 5.5 V, 






Cl - 50 pF, 


Cl “ 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Rl - 680 fi, 

Ta “ 25°C 


Rl = 680 n, 

Ta = MIN to MAX 


UNIT 




■ALS649 

SN54ALS649 

SN74ALS649 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


^max 



40 

25 

30 


tPLH 

CBA or CAB 

A or B 

40 52 

19 

77 

19 

62 


tpHL 

12 18 

6 

22 

6 

20 


tPLH 

A or B 

B or A 

30 41 

13 

65 

13 

50 


tPHL 

6 9 

2 

1 1 

2 

10 


fPLH 

SBA or SAB^ 

A or B 

35 46 

20 

72 

20 

55 

ns 

tPHL 

(with A or B low) 

15 21 

6 

26 

6 

22 

tPLH 

SBA or SAB^ 

A or B 

35 46 

20 

72 

20 

55 


tPHL 

(with A or B high) 

15 21 

6 

26 

6 

22 


tPLH 


A or B 

16 22 

8 

28 

8 

25 


tPHL 


13 18 

2 

23 

2 

20 


fpLH 

DIR 

A or B 

16 22 

8 

28 

8 

25 

ns 

tPHL 

13 17 

2 

23 

2 

20 


^ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\i54AS646, SI\I54AS648, SI\I74AS646. SI\I74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage; Control inputs 7 V 

I/O ports . 5.5 V 

Operating free-air temperature range: SN54AS646, SI\I54AS648 -55°C to 125°C 

SN74AS646, SN74AS648 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS646 

SN54AS648 

SN74AS646 

SN74AS648 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

v 

V||-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 12 

- 15 

moQiii 

Iql Low-level output current 

32 

48 

KOI 

f(;lock Clock frequency 

0 75 

0 90 

IQQQII 

Pulse duration 

Clock high 

6 

5 

ns 

Clock high 

7 

6 

tju Setup time, A before CABt or B before CBAT 

7 

6 


th Hold time, A after CABf or B after CBAT 

0 

0 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS646. 

SN54AS648 

SN74AS646 

SN74AS648 

UNIT 

MIN TYPI MAX 

MIN TYPi MAX 

V|K 

Vcc = ‘^•5 = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = V to 5,5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ ^-8 V, Iqh “ mA 

2.4 3.2 

2.4 3.2 

Vcc “ V, Iqh - - 12 mA 

2 


Vcc = 4.5V, IoH““ 18 mA 


2 

VoL 

Vcc ~ V, Iql = 32 mA 

0.25 0.50 


V 

Vcc = 'l-S V, Iql = 48 mA 


0.35 0.50 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.’5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

A or B ports ^ 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0,5 

mA 

A or B ports§ 

-0.75 

-0.75 

io§ 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'AS646 

Vcc = 5.5 V 

Outputs high 

120 195 

120 195 

mA 

Outputs low 

130 211 

130 211 

Outputs disabled 

130 211 

130 211 

'AS648 

Outputs high 

110 185 

110 185 

Outputs low 

120 195 

120 195 

Outputs disabled 

120 195 

120 195 


^All typical values are at Vqq = 5 V, = 25°C 

^For I/O ports, the parameters l||-| and l||_ include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54AS646, SI\I54AS648, SN74AS646, SI\I74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


'AS646 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 S!, 

R2 = 500 n, 

Ta = min to MAX 

UNIT 

SN54AS646 

SN74AS646 

MIN MAX 

MIN MAX 

^max 



75 

90 


tPLH 

CBA or CAB 

A or B 

mHiB 

2 8.5 

ns 

tPHL 

2 10 

2 9 

fPLH 

A or B 

B or A 

2 1 1 

2 9 

ns 

fPHL 

1 8 

1 7 

fPLH 

SBA or SAB^ 

A or B 

2 1 2 

2 1 1 

ns 

fPHL 

2 10 

2 9 

tPZH 

G 

A or B 

2 - 10 

2 9 

ns 

‘PZL 

3 1 5 

3 14 

fPHZ 

G 

A or B 

2 1 1 

2 9 

ns 

fPLZ 

2 1 1 

2 9 

fPZH 

DIR 

A or B 

3 19 

3 16 

ns 

tPZL 

CM 

CO 

CO 

00 

fPHZ 

DIR 

A or B 

2 1 2 

2 10 

ns 

fPLZ 

2 12 

2 10 


'AS648 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF. 

R1 = 500 !!, 

R2 = 500 H, 

Ta = MIN to MAX 

UNIT 

SN54AS648 

SN74AS648 

MIN MAX 

MIN MAX 

^max 



75 

90 

MHz 

tPLH 

CBA or CAB 

A or B 

2 9.5 

2 8.5 

ns 

fPHL 

2 10 

2 9 

fPLH 

A or B 

B or A 

2 9 

2 8 

ns 

fPHL 

1 8 

1 7 

tPLH 

SBA or SAB^ 

A or B 

2 12 

2 1 1 

ns 

tPHL 

2 10 

2 9 

fpZH 

G 

A or B 

2 10 

2 9 

ns 

fpZL 

CO 

CO 

3 15 

tPHZ 

G 

A or B 

2 1 1 

2 9 

ns 

fPLZ 

2 1 1 

2 9 

tpZH 

DIR 

A or B 

3 19 

3 16 

ns 

fPZL 

3 21 

3 18 

fPHZ 

DIR 

A or B 

2 12 

2 10 

ns 

fPLZ 

2 1 2 

2 10 


^ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS651 THRU SI\I54ALS654, SI\I54AS651, SI\I54AS652 
SI\I74ALS651 THRU SN74ALS654, SI\I74AS651, SI\I74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

D2661, DECEMBER 1983-REVISED MAY 1986 


Bus Transceivers/Registers 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 

Choice of True and Inverting Data Paths 

Choice of 3-State or Open-Collector Outputs 
to A Bus 

Package Options Include Plastic "Small 
Outline” Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS'. SN54AS' . . . JT PACKAGE 
SN74ALS', SN74AS' ... DW OR NT PACKAGE 
(TOP VIEW) 


CAB C 

1 

LJ 24 

SAB C 

2 

23 

GAB C 

3 

22 

Ai : 

4 

21 

A2 1: 

5 

20 

A3 C 

6 

19 

A4 C 

7 

18 

A5 H 

8 

17 

A6 Q 

9 

16 

A7: 

10 

15 

A8 1^ 

1 1 

14 

GND [_ 

12 

13 


I! SBA 
D GBA 

Dbi 

H B2 



DEVICE 

A OUTPUT 

B OUTPUT 

LOGIC 

'ALS651, 'AS651 

3-State 

3-State 

Inverting 

'ALS652, ’AS652 

3-State 

3-State 

True 

'ALS653 

Open-Collector 

3-State 

Inverting 

'ALS654 

Open-Collector 

3-State 

True 


description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. Enable GAB and GBA are provided to 
control the transceiver functions. SAB and SBA 
control pins are provided to select whether real- 
time or stored data is transferred. The circuitry 
used for select control will eliminate the typical 
decoding glitch that occurs in a multiplexer 
during the transition between stored and real- 
time data. A low input level selects real-time 
data, and a high selects stored data. The 
following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 


SN54ALS', SN54AS' . . . FK PACKAGE 
SN74ALS’, SN74AS' . . . FN PACKAGE 
(TOP VIEW) 


CQ tn CQ U < < 
< < < cj cj m CQ 

O CO o 2 > O CD 



r-- 

< 


00 D CJ CX3 r-- CD 
< 2 Z CQ cn 
CD 


NC - No internal connection 


Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions 
at the appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and 
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type 
flip-flops by simultaneously enabling GAB and GBA. In this configuration each output reinforces its input. 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state. 


The -1 versions of the SN74ALS651 through SN74ALS654 are identical to the standard versions except 
that the recommended maximum Iql is increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS651 through SN54ALS654. 

The SN54' family is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The SN74' family is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS651 THRU SN54ALS654, Si\i54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SI\I74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 




L L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 



H H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUS B 



X H t X X X 

L X X t X X 

L H t f , X X 

STORAGE FROM 
A AND/OR B 



GAB GBA CAB CBA SAB SBA 
H L HorLHorL H H 


TRANSFER 
STORED DATA 
TO A AND/OR B 


2-548 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 





SI\I54ALS651 THRU SI\I54ALS654, SN54AS651, SI\I54AS652 
SN74ALS651 THRU SI\I74ALS654, SI\I74AS651, SI\I74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

GAB GBA 

CAB CBA 

SAB SBA 

A1 THRU A8 

B1 THRU B8 

'ALS651, 'ALS653 

'AS651 

'ALS652, 'ALS654 

'AS652 



X X 

X X 

Input 

Input 

Isolation 

Store A and B Data 

Isolation 

Store A and B Data 

X H 

H H 

* H or L 

X X 

X* X 

■IIH 

Unspecified^ 

Output 

Store A, Hold B 

Store A in both registers 

Store A, Hold B 

Store A in both registers 

HH 


X X 

X X^ 

Unspecified^ 

Output 

HIH 

• Hold A, Store B 

Store B In both registers 

Hold A, Store B 

Store B in both registers 

HH 



Output 

Input 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

H H 

H H 

X X 

H or L X 


Input 

Output 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

H L 

H or L H or L 

H H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 

Stored A Data to B Bus and 

Stored B Data to A Bus 


^The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

^Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

logic diagram (positive logic) 

'ALS651, 'AS651/ALS653 'ALS652, 'AS652, 'ALS654 



TO 7 OTHER CHANNELS 


Pin numbers shown are for DW, JT, and NT packages. 


GBA 

GAB 

CBA 

S8A 

CAB 

SAB 


A1 
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SN54ALS651 THRU SI\I54ALS654, SN54AS651, SN54AS652 
SI\I74ALS651 THRU SI\I74ALS654, SI\I74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
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SI\I54ALS651, SI\I54ALS652, SI\I74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: Control inputs 7 V 

I/O ports * 5.5 V 

Operating free-air temperature range: SN54ALS651, SN54ALS652 -55°C to 125°C 

SN74ALS651, SN74ALS652 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


SN54ALS651 SN74ALS651 

SN54ALS652 SN74ALS652 UNIT 

wiiN NOM MAX MIN NOM MAX 


Vcc 

Supply voltage 


V|H 

High-level input voltage 


V|L 

Low-level input voltage 


'oh 

High-level output current 


'OL 

Low-level output current 


fclock 

Clock frequency 


t... 

Pulse duration 

CBA or CAB high 

iw 


CBA or CAB low 

tsu 

Setup time before CAST or CBAT 

A or B 

th 

Hold time after CABT or CBAT 

A or B 

Ta 

Operating free-air temperature 





^The 48-mA limit applies for the SN74ALS651-1 and SN74ALS652-1 and if Vqq is maintained between 4.75 V and 5.25 V. 
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SI\I54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS651 

SI\fb4ALS652 

SN74ALS651 

SN74ALS652 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0-4 mA 

Vcc -2 

Vcc -2 

V 

Vcc ~ 4.5 V, Iqh = rfiA 


2.4 3.2 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iqh = -15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

Vcc = 4.75 V, Iql = 48 mA (-1 versions) 


0.35 0.5 

■ 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


A or B ports* 

■ 20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

V - 0.2 

- 0.2 

mA 

A or B ports* 

- 0.2 

- 0.2 

1 Iq^ B ports 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 


'CC 

'ALS651 

Vcc = 5.5 V 

Outputs high 

42 68 

42 68 

mA 

Outputs low 

52 82 

52 82 

Outputs disabled 

52 82 

52 82 

'ALS652 

Outputs high 

47 76 

47 76 

Outputs low 

55 88 

55 88 

Outputs disabled 

55 88 

55 88 


^All typical values are at Vcc = 5 V, = 25 °C. 

^ For I/O ports, the parameters I|h and I|l include the off-state output current. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 
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SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


'ALS651 switching characteristics (see Note 1) 



ALS652 switching characteristics (see Note 1) 



Vcc = ,4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 =■ 500 0, 

R2 = 500 n, 

Ta = MIN to MAX 


SN54ALS652 | 

r SN74ALS652 

MIN 

MAX 

MIN 

MAX 

35 


40 


10 

35 

10 

30 



'These parameters are measured with the internal output state of the storage register opposite to that of the bus input 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SN54ALS653, SN54ALS654, SI\I74ALS653, SI\I74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs and A I/O ports 7 V 

B I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS653, SN54ALS654 — 55°C to 125°C 

SN74ALS653, SN74ALS654 0°C to 70°C 

Storage temperature range -65'’C to 150°C 


recommended operating conditions 



SN54ALS653 

SN54ALS654 

SN74ALS653 

SN74ALS654 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4,5 5 5.5 

v 

V|[-| High-level input voltage 

2 

2 

warn 

V|L Low-level input voltage 

0.7 

0.8 

v 

Vqh High-level output voltage 

A ports 

5.5 

5.5 

v 

Iqh High-level output current 

B ports 

-12 

-15 


Iql Low-level output current 

12 

24 

mA 


48^ 

^clock Clock frequency 

CM 

o 

0 35 


Pulse duration 

CBA or CAB high 

20 

14.5 

ns 

CBA or CAB low 

20 

14.5 

tgu Setup time before CABt or CBAT 

A or B 

15 

10 

ns 

th Hold time after CABT or CBAT 

A or B 

5 

0 

ns 

Ta operating free-air temperature 

-55 125 

0 70 

°c 


^The 48-mA limit applies only for the SN74ALS653-1 and SN74ALS654-1 and if V^c 'S maintained between 4.75 V.and 5.25 V. 
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SI\i54ALS653, SI\i54ALS654, SN74ALS653, SI\I74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


• 

PARAMETER 

TEST CONDITIONS 

SN54ALS653 

SN54ALS654 

SN74ALS653 

SN74ALS654 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

- 1.2 

V 

Vqh 

B ports 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc - *0H = mA 

2.4 3.2 

2.4 3.2 

Vcc = V, Iqh = -12 mA 

2 


Vcc - *0H - -15 mA 


2 


A ports 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc - 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

Vcc - 4.75 V, Iql = 48 mA (-1 versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports* 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, Vi = 0.4 V 

-0.2 

-0.2 

mA 

A or B ports* 

-0.2 

-0.2 

'0^ 

B ports 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'CC 

'ALS653 

Vcc = 5.5 V 

Outputs high 

47 76 

47 76 

mA 

Outputs low 

55 88 

55 88 

Outputs disabled 

55 88 

00 

oo 

'ALS654 

Outputs high 

47 76 

47 76 

Outputs low 

55 88 

55 88 

Outputs disabled 

55 88 

55 88 


All typical values are at V^c = 5 V, T/^ = 25 °C. 

^For I/O ports, the parameters l|(-| and I|l include the off-state output current. 

5 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS653, SI\I54ALS654, SI\I74ALS653, Siy74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


switching characteristics (see Note 1) 





Vcc - 5 V. 



Vcc “ V' 






Cl “ 50 pF, 



Cl - 50 pF, 







Rl " 680 n (A outputs) 



Rl “ 680 0 (A outputs). 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Rl “ R2 - 500 0 (B outputs), 
Ta - 25“C 


R2 •• R2 - 500 U (B outputs), 

Ta - MIN to MAX 


UNIT 




'ALS653 


SN54ALS653 

SN74ALS653 






•ALS654 


SN54ALS654 

SN74ALS654 






MIN TYP 

MAX 

MIN 

MAX 

MIN MAX 


^max 



40 

25 

35 


fPLH 

CBA 


30 

50 

16 

71 

16 

64 

ns 

tPHL 


11 

15 

6 

24 

6 

22 

tPLH 

CAB 

B 

20 

25 

10 

35 

10 

30 


tPHL 

11 

15 

5 

20 

5 

17 


'PLH 


B 

11 

15 

5 

20 

5 

18 

ns 

IPHL 


10 

13 

2 

18 

2 

15 

fPLH 

B 

A 

20 

44 

12 

63 

12 

56 

ns 

tPHL 

10 

13 

2 

18 

2 

15 

tPLH 

SBAt 

A 

35 

50 

19 

68 

19 

62 

ns 

'PHL 

(with B low) 


15 

22 

5 

27 

5 

25 

tPLH 

SBAt 


35 

50 

19 

68 

19 

62 


tPHL 

(with B high) 


15 

22 

5 

27 

5 

25 


tPLH 

SABt 

B 

24 

32 

12 

40 

15 

35 


tPHL 

(with A low) 

13 

18 

6 

25 

6 

22 


tPLH 

SABf 

B 

18 

22 

8 

30 

8 

25 

ns 

tPHL 

(with A high) 

13 

19 

6 

25 

6 

22 

tPLH 

GBA 


17 

23 

6 

35 

6 

30 

ns 

tPHL 


14 

20 

6 

27 

6 

24 

tpZH 

GAB 

B 

15 

20 

8 

25 

8 

22 

ns 

fpZL 

13 

17 

6 

25 

6 

22 

fPHZ 

GAB 

B 

8 

12 

1 16 

1 14 

ns 

tPLZ 

10 

13 

2 

21 

2 

16 


^ These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS651, SI\154AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: Control inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range; SN54AS651, SN54AS652 - 55 °C C to 1 25 °C 

SN74AS651, SN74AS652 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS651 

SN54AS652 

SN74AS651 

SN74AS652 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Suppiy voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-12 

- 15 


Iql Low-level output current 

32 

48 


^clock Clock frequency 

0 75 

0 90 


tyv Pulse duration 

CBA or CAB high 

6 

5 

ns 

CBA or CAB low 

7 

6 

tsu Setup time before CABt or CBAT 

A or B 

7 

6 

ns 

th Hold time after CABT or CBAT 

A or B 

0 

0 

ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS651 

SN54AS652 

SN74AS651 

SN74AS652 

UNIT 

MIN TYP* MAX 

MIN TYPi MAX 

VlK 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

< 

o 

o 

1 

Vcc-2 

V 

Vcc “ 4.5 V, IqI-I = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -12 mA ^ 

2 


Vcc “ ^OH “ —15 mA 


2 

Vql 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.50 


V 

Vcc “ ^OL — 


0.35 0.50 

ll 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

A or B ports^ 

70 

70 

l|L 

Controi inputs 

Vcc = 5.5 V, Vi = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports* 

-0.75 

-0.75 

10^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'AS651 

Vcc = 5.5 V 

Outputs high 

110 185 

110 185 

mA 

Outputs low 

120 195 

120 195 

Outputs disabled 

130 195 

130 195 

'AS652 

Outputs high 

120 195 

120 195 

Outputs low 

130 211 

130 211 

Outputs disabled 

130 211 

130 211 


^All typical values are at Vcc = 5 V, = 25 °C. 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 

^ The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, Iqs- 
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SN54AS651, SN54AS652, SN74AS651, SI\I74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


'AS651 switching characteristics (see Note 1) 






Vcc ” 4.5 V to 5.5 V, 

Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




SN54AS651 

SN74AS651 





MIN 

MAX 

MIN 

MAX 


fmax 



75 

90 

lOiEli 

fPLH 

CBA or CAB 

A or B 

2 

9.5 

2 

8.5 

ns 

tPHL 

2 

10 

2 

9 

tPLH 

A or B 

B or A 

2 

9 

2 

8 

ns 

tPHL 

1 8 

1 7 

tPLH 

SBA or SABt 

A or B 

2 

12 

2 

11 

ns 

tPHL 

2 

10 

2 

9 

tpZH 

GBA 


2 

1 1 

2 

10 


tPZL 


3 

18 

3 

16 


tPHZ 

GBA 


2 

10 

2 

9 

ns 

tPLZ 


2 

10 

2 

9 

tPZH 

GAB 

B 

3 

12 

•3 

1 1 

ns 

tpZL 

3 

20 

3 

16 

<PHZ 

GAB 

B 

2 

11 

2 

10 


tPLZ 

• 2 

12 

2 

11 



'AS652 switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 
Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 Q, 

R2 - 500 fi, 

Ta - MIN to MAX 


UNIT 




SN54AS652 

SN74AS652 





MIN 

MAX 

MIN 

MAX 


fmax 



75 

90 

MHz 

fPLH 

CBA or CAB 

A or B 

2 

9.5 

2 

8.5 

ns 

tPHL 

2 

10 

2 

9 

IPLH 

A or B 

B or A 

2 

11 

2 

9 


tPHL 

1 8 

1 7 


IPLH ■ 

SBA or sab’’ 

A or B 

2 

12 

2 

1 1 

ns 

IPHL 

2 

10 

2 

9 

tpZH 

GBA 


2 

11 

2 

10 

ns 

tPZL 


3 

18 

3 

16 

fPHZ 

GBA 


2 

10 

2 

9 

ns 

tPLZ 


2 

10 

2 

9 

fPZH 

GAB 

B 

3 

12 

3 

11 

ns 

tpZL 

3 

20 

3 

16 

IPHZ 

GAB 

B 

2 

1 1 

2 

10 

ns 

tPLZ 

2 

12 

2 

1 1 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\154ALS666, SN54ALS667, SN74ALS666, SI\I74ALS667 
8 BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3-STATE OUTPUTS 

D2855, JUNE 1984 - REVISED MAY 1986 


3-State I/O-Type Read-Back Inputs 
Bus-Structured Pinout 

Choice of True or Inverting Logic 
'ALS666 . . . True Outputs 
'ALS667 . . . Inverting Outputs 

Preset and Clear Inputs 

Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS666 . . . JT PACKAGE 
SN74ALS666 ... DW OR NT PACKAGE 
(TOP VIEW) 


OERB C 

1 

0^4 

OE1 C 

2 

23 

mC 

3 

22 

2D C 

4 

21 

3D C 

5 

20 

4D L 

6 

19 

5D C 

7 

18 

6D Z 

8 

17 

7DC 

9 

16 

8D Z 

10 

15 

clrC 

11 

14 

GND Z 

12 

13 


U Ycc 

3 OE2 

Dm 

D 2Q 
D 3Q 
D 4Q 
D 5Q 
D 6Q 
7Q 


pc 


description 



These 8-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. In addition, 
they provide a 3-state buffer type output and are 
easily utilized in bus-structured applications. 

The eight latches of the 'ALS666 and 'ALS667 
are transparent D-type. While the enable (C) is 
high, the Q outputs of the 'ALS666 will follow 
the data (D) inputs. On the 'ALS667, the Q 
outputs will provide the inverse of what is 
applied to its data (D) inputs. On both devices, 
the Q or Q output will be in the high-impedance 
state if either output control, OE1 or OE2, is at 
a high logic level. 

Read- back is provide d thru the read-back control 
input (OERB). When OERB is taken low, the data 
present at the output of the data latches will be 
allowed to pass back onto the input data bus. 
When it is taken high, the output of the data 
latches will be isolated from the data (D) inputs. 
The read-back control does not affect the 
internal operation of the latches; however, 
caution should be exercised not to create a bus- 
conflict situation. 


SN54ALS666 . . . FK PACKAGE 
SN74ALS666 . . . FN PACKAGE 
(TOP VIEW) 


Q (1X1 m CJ CJILU a 

r-lolo Z >IO T- 



The SN54ALS666 and SN54ALS667 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS666 and SN75ALS667 are 
characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54ALS666, SI\I54ALS667, SI\I74ALS666. SN74ALS667 
8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3-STATE OUTPUTS 


2 


SN54ALS667 . . . JT PACKAGE 
SN74ALS667 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS667 . . . FK PACKAGE 
SN74ALS667 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection. 


logic symbols'!’ 

'ALS666 'ALS667 



These symbols are in accordance with ANSI/iEEE Std 91-1984 and lEC Publication 617-12 
Pin numbers shown are for DW, JT, and NT packages. 
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8 BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 
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SI\I54ALS666, SI\I54ALS667, SI\174ALS666, SI\I74ALS667 
8 BIT D-TYPE TRAWSPAREWT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 


timing diagram 



DATA BUS 

C 

OERB 

Q 


Y INPUT DATA 





I 

i^tpdX 

:ix 


READ BACK 




INPUT DATA 




1_ 


|4-*pd-» 


xz 


CLR = H, PRE = H, OE1 = L, OE2 = L 

•This setup time ensures the readback circuit will not create a conflict on the input data bus. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage (all inputs except D input) 7 V 

Voltage applied to D inputs and to disabled 3-state outputs 5.5 V 

Operating free-air temperature range: SN54ALS666, SN54ALS667 -55°C to 125°C 

SN74ALS666, SN74ALS667 0°C to 70°C 

Storage temperature range . -65°C to 150°C 


recommended operating conditions 



SIM54ALS666 

SN54ALS667 

SN74ALS666 

SN74ALS667 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

Q 

- 1 

-2.6 

mA 

D 

-0.4 

-0.4 

Iql Load-level output current 

Q 

12 

24 

mA 

D 

4 

8 

Pulse duration 

Enable C high 

15 

10 

ns 

CLR low 

10 

10 

PRE low 

10 

10 

tgu Setup time 

Data before Cl 

15 

10 

ns 

Data before OERBi 

15 

10 

th Hold time 

Data after Ci 

10 

5 

ns 

Operating free-air temperature 

-55 125 

o 

r- 

o 

°c 


2-562 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 




SN54ALS666. SI\I54ALS667, SI\I74ALS666, SI\I74ALS667 
8 BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS666 

SN54ALS667 

SN74ALS666 

SN74ALS667 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

Vqh 

All outputs 

VCC ^ ^ ^OH ^ -0.4 mA 

Vcc -2 

Vcc -2 

V 

Q or Q 

Vcc = 4.5 V, IqI-I = -1 mA 

2.4 3.3 


Vcc “ ^OH “ —2.6 rriA 


2.4 3.2 

Vql 

D 

Vcc “ 4.5 V, l0L= 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 8 mA 


0.35 0.5 

Q or Q 

Vcc “ 4.5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 


Q or Q 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/rA 


Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

ii 

D inputs 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

All others 

Vcc = 5.5 V, V = 7 V 

0.1 

0.1 

l|H 

D inputs'^ 

Vcc = 5.5 V, V = 2,7 V 

20 

20 

fA 

All others 

20 

20 

l|L 

D inputs'^ 

Vcc = 5.5 V, V| = 0.4 V , 

-0.1 

-0.1 

mA 

All others . 

-0.1 

-0.1 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 - 112 

mA 

'cc 

'ALS666 

Vcc = 5.5 V, 

OERB high 

Q outputs high 

25 50 

25 50 

mA 

Q outputs low 

40 73 

40 73 

Q outputs disabled 

30 55 

30 55 

'ALS667 

Q outputs high 

25 50 

25 50 

Q outputs low 

45 79' 

45 79 

Q outputs disabled 

30 60 

30 60 


'’All typical values are at V^c = 5 V, = 25 °C. 

*For I/O ports, the parameters I|h and I|l include the off-state output current, 

^ The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output currents, Iqs- 


Texas 

Instruments 


2-563 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 




















ALS and AS Circuits 


SN54ALS666, Si\i54ALS667. SN74ALS666, SI\I74ALS667 
8-BIT D-TYPE TRANSPAREWT READ-BACK LATCHES 
WITH 3-STATE OUTPUTS 



'ALS666 switching characteristics (see Figure 1) 





vcc 

= 5 V, 



Vcc -= 4.5 V to 5.5 V, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl = 50 pF, 
Ta = 25 “C 



Cl “ 50 pF, 

Ta •= MIN to MAX 


UNIT 


'ALS666 

SN54ALS666 

SN74ALS666 





MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 




7 

10 

3 

18 

3 

14 

ns 

tPHL 




11 

15 

4 

22 

4 

18 

tPLH 




12 

16 

6 

25 

6 

21 

ns 

tPHL 




16 

21 

8 

32 

8 

27 

tPHL 

CLR 

Q 


17 

22 

9 

32 

9 

29 

ns 

tPHL 

D 


17 

24 

1 1 

36 

1 1 

32 

tPLH 

P^ 

Q 


13 

18 

7 

28 • 

7 

22 

ns 

tPHL 

D 


17 

22 

9 

35 

9 

28 

ten 

oeM 

0 


1 1 

17 

4 

25 

4 

21 

ns 

tdis 


6 

1 1 

1 18 

1 14 

ten 

Oil, 0E2 

Q 


1 1 

17 


25 

4 

21 

ns 

tdis 


6 

11 

1 18 

1 14 


'ALS667 switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Ta = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Ta = MIN to MAX 

UNIT 

'ALS667 

SN54ALS667 

SN74ALS667 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

D 

Q 

13 17 

CNJ 

CD 

6 20 

ns 

tPHL 

9 13 

4 18 

4 15, 

tPLH 

C 

Q 

18 23 

9 35 

9 28 

ns 

tPHL 

14 19 

7 27 

7 22 

tPLH 

CLR 

Q 

14 19 

7 28 

7 24 

ns 

tPHL 

D 

17 23 

8 30 

CO 

CM 

00 

tPHL 

PRE 

Q 

17 23 

8 30 

8 25 

ns 

tPLH 

D 

18 25 

9 35 

9 28 

tgn 

oIrb 

D 

11 17 

4 25 

4 21 

ns 

tdis 

6 11 

1 20 

1 14 

tgn 

Oil, Ol2 

Q 

11 17 

4 25 

4 21 

ns 

tdis 

6 11 

1 20 

1 14 


ten = tPZH O' tpZL 
tdis = tPHZ or tpLZ 
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SI\I54ALS666, SI\I54ALS667, SI\I74ALS666, SI\I74ALS667 
8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


7 V 





7 V 


l> 




TIMING 

INPUT 


DATA 

INPUT 



3.5 V 
0.3 V 
3.5 V 
0.3 V 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 



OUTPUT 

CONTROL 

(low-level 

enabling) 


WAVEFORM 1 
SI CLOSED 
(See Note B) 


WAVEFORM 2 
SI OPEN 
(See Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics; PRR < 1 MHz, t^ = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch SI is open. 


FIGURE 1 
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SN54ALS677A, SI\I54ALS678, SI\I74ALS677A, SN74ALS678 

16-BIT ADDRESS COMPARATDRS 


( • 'ALS677A is a 16-bit Address Comparator 
with Enable 

• 'ALS678 is a 16-bit Address Comparator 
with Latch 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS677A and 'ALS678 address 
comparators simplify addressing of memory 
boards and/or other peripheral devices. The four 
P inputs are normally hard wired with a 
preprogrammed address. An internal decoder 
determines what input information applied to the 
1 6 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive- 
logic bit combination of 01 1 1 (decimal 7) at the 
P input determines that inputs A1 through A7 
must be low and that inputs A8 through A16 
must be high to cause the output to go low. 
Equality of the address applied at the A inputs 
to the preprogrammed address is indicated by 
the output being low. 

The '/^S677A features an enable input (G]^ 
When G is low, the device is enabled. When G 
is high, the device is disabled and the output is 
high regardless of the A and P inputs. The 
'ALS678 features a transparent latch and a latch 
enable input (C). When C is high, the device is 
in the transparent mode. When C is low, the 
previous logic state of Y is latched. 

The SN54ALS677A and SN54ALS678 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN54ALS677A and SN74ALS678 are 
characterized for operation from 0°C to 70 °C. 


D2661, JUNE 1982-REVISED MAY 1986 

SN54ALS677A . . . JT PACKAGE 
SN74ALS677A ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS677A . . . FK PACKAGE 
SN74ALS677A . . . FN PACKAGE 
(TOP VIEW) 


(J 

n fx r- U CJ. 

< < < Z > lo > 



O'- Q CJ 'J 

< < o < < < 


SN54ALS678 . . . JT PACKAGE 
SN74ALS678 ... DW OR NT PACKAGE 
(TOP VIEW) 


Aid 

n 

JTa 

IlVcc 

A2C 

2 

23 

:c 

A3 C 

3 

22 

:y 

A4 C 

4 

21 

]P3 

A5 C 

5 

20 

]P2 

A6 C 

6 

19 

:pi 

A7C 

7 

18 

jpo 

AS C 

8 

17 

]A16 

ASH 

9 

16 

] A15 

AlO C 

10 

15 

] A14 

All C 

n 

14 

] A13 

GND [[ 

12' 

13 

] A12 


SN54ALS678 . . . FK PACKAGE 
SN74ALS678 . . . FN PACKAGE 
(TOP VIEW) 


u 

n CM O U 
< < < Z > U >- 





< < § ^ < < < 
NC--No internal connection 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of ail parameters. 
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SN54ALS677A, SN54ALS678, Sr\i74ALS677A, S!y74ALS678 
16 BIT ADDRESS COMPARATORS 



FUNCTION TABLE 


'ALS677A 

'ALS678 

INPUTS COMMON TO 'ALS677A AND 'ALSeTB 

OUTPUT 

G 

C 

P3 

P2 

PI 

PO 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 

A10A11 A12A13A14A15A16 

Y 


H 

D 

y 

y 

B 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

^yy 


H 

H 


y 

B 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 



L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 


B 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

D 


y 

y 

D 

D 

D 

D 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 


y 

B 

B 

B 

B 

B 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 



B 

B 

B 

B 

B 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


IB 

H 

H 



B 

B 

B 

B 

B 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Bl 


H 

H 

y 

y 

y 

D 

n 


n 

y 

y 

y 

y 

H 

H 

H 

H 

H 

H 

H 

H 



H 

H 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

L 

H 

H 

H 

H 

H 

H 

H 


L 

H 

H 

L 

H 

L 

L 

L 

B 

B 

B 

B 

B 

B 

L 

L 

H 

H 

H 

H 

H 

H 


L 

H 

H 

L 

H 

H 

L 

L 

B 

B 

B 

B 

B 

B 

L 

L 

L 

H 

H 

H 

H 

H 

Hi 

L 

H 

H 

H 

L 

L 

L 

L 

y 

n 

n 

a 

n 

y 

n 

B 

B 

y 

U 

U 



■m 

L 

H 

H 

H 

L 

H 

L 

L 

B 

B 

B 

B 

B 

B 

B 

1 

1 

B 

1 




^1 

L 

H 

H 

H 

H 

L 

L 

L 

B 

B 

B 

B 

B 

B 

B 

B 

1 

B 

B 

B 




L 

H 

H 

H 

H 

H 

L 

L 

B 

B 

B 

B 

B 

B 

B 

B 

■ 

B 

B 

B 



n 

L 

H 

All other combinations 

H 

H 


'ALS677A: Any combination 

H 


L 

'ALS678: Any combination 
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16-BIT ADDRESS COMPARATORS 
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SN54ALS677A, SN54ALS678, SI\I74ALS677A, SI\I74ALS678 

16 BIT ADDRESS COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS677A, SN54ALS678 -55°C to 125°C 

SN74ALS677A, SN74ALS678 : . . . 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS677A 

SN54ALS678 

SN74ALS677A 

SN74ALS678 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

B 

1 

V 

ViH High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

^OH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


tw Pulse duration, enable C high 

'ALS678 

45 

40 


tju Setup time, data before Ci 

•ALS678 

50 

45 


tp Hold time, data after Ci 

'ALS678 

10 

5 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS677A 

SN54ALS678 

SN74ALS677A 

SN74ALS678 

UNIT 

MIN TYPf MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, t| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc ~ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc - 4.5 V, Iqh ^ rnA 

2.4 3.3 


Vcc “ 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.6 V, Iql = 24 mA 


0.35 0.5 

i| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

(lA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS677A 

Vcc = 5.5 V 

21 33 

21 33 

mA 

'ALS678 

21 35 

21 35 


’•^All typical values are at Vqq = 5 V, = 25°C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


Texas 

Instruments 


2-571 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


ALS and AS Circuits 






























ALS and AS Circuits 


SrJ54ALS677A, SN54ALS678, Sr\i74ALS677A, Siy74ALS678 
16-BIT ADDRESS COMPARATORS 



'ALS677A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - BO pF, 

Rl - 500 fi, 

Ta - 25 “C 


Vcc - '^•5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 


UNIT 




'ALS677A 

SN54ALS677A 

SN74ALS677A 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any P 


11 18 

4 

28 

4 

25 

ns 

fPHL 


22 32 

8 

43 

8 

38 

tPLH 

Any A 

Y 

10 17 

5 

26 

5 

22 


tpHL 

16 25 

5 

35 

5 

30 


tPLH 



6 10 

3 

15 

3 

13 


tPHL 



16 30 

5 

40 

5 

35 



'ALS678 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ '*•5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54ALS678 

SN74ALS678 

MIN MAX 

MIN MAX 

tPLH 

Any P 

Y 

6 27 

6 22 

' ns 

tPHL 

10 52 

10 43 

tpLH 

Any A 

V 

5 25 

5 21 

ns 

tpHL 

o 

IT) 

5 35 

tPLH 

. C 

Y 

3 25 

3 20 

ns 

tPHL 

15 54 

15 48 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS677A, SI\I54ALS678, SN74ALS677A, SI\I74ALS678 

16-BIT ADDRESS COMPARATORS 


TYPICAL APPLICATION INFORMATION 

The 'ALS677A and 'ALS678 can be wired to recognize any one of 21® addresses. The number of "lows” in 
the address determines the input pattern for the P inputs. Then those system address lines that are low in the 
address to be recognized are connected to the lowest numbered A inputs of the address comparator and the 
system address lines that are high are connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 16-bit system address is: 


A15 A14 A13 A12 All A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 
H H L L H H LLHHLLHHHH 

Since the address contains 6 lows and 10 highs, the following connections are made: 

P3 to 0 V, P2 to Vcc- PI to Vcc- and PO to 0 V. 



System address lines A1 3, A1 2, A9, A8, A5, and A4 to comparator inputs A1 through A6 in any convenient 
order. 


The remaining ten system address lines to comparator inputs A7 through A16 in any convenient order. 
The output provides an active-low enabling signal. 

The following circuit is a modulo-N synchronous counter. The 'ALS1 63 is connected to provide a low-level clear 
signal when N = FEFFi6- 



MODULO-N SYNCHRONOUS COUNTER 
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PRODUCT SI\I54ALS679, SN54ALS680, SN74ALS67g, SI\I74ALS680 

PREVIEW 12-BIT ADDRESS COMPARATORS 

D2661, JUNE 1982 - REVISED MAY 1986 


■ • 'ALS679 is a 12-Bit Address Comparator 

R with Enabie 

I • 'ALS680 is a 12-Bit Address Comparator 

I with Latch 

' • Package Options Include "Small Outline" 

Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality 
and Reliabiiity 

description 

The 'ALS679 and 'ALS680 address comparators 
simplify addressing of memory boards and/or 
other peripheral devices. The four P inputs are 
normally hard wired with a preprogrammed 
address. An internal decoder determines what 
input information applied to the 1 2 A inputs must 
be low or high to cause a low state at the output 
(Y). For example, a positive-logic bit combination 
of 01 1 1 (decimal 7) at the P input determines 
that inputs A1 through A7 must be low and that 
inputs A8 through A12 must be high-to cause 
the output to go low. Equality of the address 
applied at the A inputs to the preprogrammed 
address is indicated by the output being low. 

The 'ALS679 features an enable input (G). When 
G is low, the device is enabled. When G is high, 
the device is disabled and the output is high 
regardless of the A and P inputs. The 'ALS680 
features a transparent latch and a latch enable 
input (C). When C is high, the device is in the 
transparent mode. When C is low, the previous 
logic state of Y is latched. 

The SN54ALS679 and SN54ALS680 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS679 and SN74ALS680 are 
characterized for operation from 0°C to 70°C. 


SN54ALS679 . . . J PACKAGE 
SN74ALS679 . . . DW OR N PACKAGE 
(TOP VIEWl 


A1 C 

TT 

J 20 

H vcc 

A2 C 

2 

19 

:g 

A3 Z 

3 

18 

:y 

A4 C 

4 ' 

17 

;] P3 

A5 C 

5 

16 

H P2 

A6 C 

6 

15 

:pi 

A7C 

7 

14 

3 po. 

A8 C 

8 

13 

3 A12 

A9 Q 

9 

12 

3 A1 1 

GND L 

10 

11 

3 A10 


SN54ALS679 . . . FK PACKAGE 
(TOP VIEW) 


u 


A3 

A2 

u 

< > 

iD 

3 2 

1 20 

> 19 

A4 ] 4 


18[ Y 

A5 ] 5 


17[ P3 

A6 ]6 


16[ P2 

A7 ] 7 


15[ PI 

A8 ]8 


14 [ PO 

1 9 10 11 12 

m m 

13 

1 ri 

Q 

0 r- 

CM 

< Z 



0 

< < 

< 

SN54ALS680 

. . . j 

1 PACKAGE 

SN74ALS680 . . . 

DW OR N PACKAGE 

(TOP VIEW) 

A1 L 

U 2 O 

1 Vcc 

A2 n 2 

19 

3c 

A3 Z 3 

18 

3 Y 

A4 L 4 

17 

3 P3 

A5 Z 5 

16 

3 P2 

A6 Q 6 

15 

3 PI 

A7 [:7 

14 

3 PO 

A8 Cs 

13 

3 A 12 

A9 Cs 

12 

3 A 1 1 

GND Qio 

11 

3 AID 

SN54ALS680 . 

. . FK PACKAGE 

(TOP VIEW) 


U 


CO CM 

^ u 


< < 

< > 

U 

3 2 

1 20 

19 

A4 ] 4 


I 8 C Y 

A5 ] 5 


P3 

A6 ] 6 


16[ p2 

A7 ]7 


15[ PI 

A8 ]8 


'4C PO 

9 10 

,■■■ n n 

11 12 
JZLC2 

13 

1 n 


m Q O ■- CM 
< z — 
o < < < 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SrJ54ALS67g, SrJ54ALS680, SrJ74ALS67g, SN74ALS680 
12-BIT ADDRESS COMPARATORS 


FUNCTION TABLE 



'•'The three shaded rows of the function table show combinations that would normally not be used in address comparator applications. 
The logic symbols above are not valid for these combinations in which P = 12, 13, and 14. If symbols valid for all combinations are 
required, starting with the fourth Exclusive-OR from the bottom, change P ^ 9 to P = 9 . . . 11/13... 1 5, P ^ 10 to P = 10/11/14/15, 
and P ^ 11 to P = 11/15. 


logic symbols^ 

'ALS679 


'ALS680 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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SI\l54ALS67g, SI\I54ALS68Q, SI\l74ALS67g, SN74ALS680 
12-BIT ADDRESS COMPARATORS 


logic diagrams (positive logic) 

'ALS679 



(1) . 

'ALS680 

K 

1 

(2) 


(3. 


(4) 


' - 

— 1 

161 


( >- 

(71 


(8) 

'-t>0 

191 


(11) "■ 


112) 

-==C>JJ^ 

(13) 


<141^ 

(15) ^ 

(16) ^ 
(17)^ 
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SN54ALS67g, SI\I54ALS680, SI\i74ALS679, Si\l74ALS680 
12-BIT ADDRESS COMPARATDRS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS679, SN54ALS680 -55°C to 125°C 

SN74ALS679, SN74ALS680 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


recommended operating conditions 



SN54ALS679 

SN54ALS680 

SN74ALS679 

SN74ALS680 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

hh 

V|L Low-level input voltage 

0.7 

0.8 


IqH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


tv^, Pulse duration, Enable C high 

'ALS680 

45 

40 

ns 

tgy Setup time, Data before Cf 

'ALS680 

50 

45 

ns 

th Hold time. Data after Cf 

'ALS680 

10 

5 

ns 

Operating free-air temperature 

-55 125 

o 

r-' 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS679 

SN54ALS680 

SN74ALS679 

SN74ALS680 

UNIT 

MIN TYPf MAX 

MIN TYP^ MAX 

V|K 

Vcc ~ 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VqH 

Vcc = V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

n 

n 

V 

Vcc ~ V, Iqh = “ 1 tttA 

2.4 3.3 


Vcc “ V, IQH = -2.6 mA 


2.4 3.2 

Vql 

Vcc ~ *OL ” 

0.25 0.4 

0.25 0.4 

V 

Vcc “ *OL ” 


0.35 0.5 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc = 5.5 V, V| = 0.4 V ■ 

-0.1 

-0.1 

mA 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS679 

Vcc = 5.5 V 

17 28 

17 28 

mA 

'ALS680 

18 27 

18 27 


^All typical values are at = 5 V, T/\ = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 
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SI\l54ALS67g, SI\I54ALS680, SI\l74ALS67g, SI\I74ALS680 
12 BIT ADDRESS COMPARATORS 


'ALS679 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS679 

SN74ALS679 

MIN MAX 

MIN MAX 

tPLH 

Any P 

Y 

CO 

CM 

in 

CM 

ns 

tPHL 

00 

o 

8 35 

fPLH 

Any A 

Y 

5 26 

CM 

CM 

in 

ns 

tPHL 

5 35 

5 30 

tPLH 

G 

Y 

3 15 

3 13 

ns 

fPHL 

5 30 

5 25 


'ALS680 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V 

Cu = 50 pF 

Rl = 500 fi 

Ta = MIN to MAX 

UNIT 

SN54ALS680 

SN74ALS680 

MIN MAX 

MIN MAX 

tPLH 

Any P 

Y 

6 27 

6 22 

ns 

fPHL 

10 43 

10 38 

ns 

IPLH 

Any A 

Y 

5 25 

5 21 

ns 

fPHL 

5 28 

5 25 

tPLH 

C 

Y 

3 25 

3 20 

ns 

tPHL 

CO 

m 

15 42 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SI\l54ALS67g, SI\I54ALS680, SI\l74ALS67g, SN74ALS680 
12-BIT ADDRESS COMPARATORS 


TYPICAL APPLICATION INFORMATION 

The 'ALS679 and 'ALS680 can be wired to recognize any one of 212 addresses. The number of "lows” in 
the address determines the input pattern for the P inputs. Then those system address lines that are low in the 
address to be recognized are connected to the lowest numbered A inputs of the address comparator and the 
system address lines that are high are connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 12-bit system address is: 

All A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 AO 
HHLLHHLLHHHH 

Since the address contains 4 lows and 8 highs, the following connections are made: 

P3 to 0 V, P2 to Vcc- PI to 0 V, and PO to 0 V. 

System address lines A9, A8, A5, and A4 to comparator inputs A1 through A4 in any convenient order. 
The remaining eight system address lines to comparator inputs A5 through A1 2 in any convenient order. 
The output provides an active-low enabling signal. 

The following circuit is a register bank decoder that examines the 14 most significant bits (AO through A13) 
of a 20-bit address to select banks corresponding to the hex addresses 10000, 10040, 10080, and 100C0. 
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SN54ALS688, SN54ALS68g, SN74ALS688, SI\l74ALS68g 
8-BIT IDENTITY COMPARATORS 

D2661, JUNE 1982 - REVISED MAY 1986 


• Compares Two Eight-Bit Words 

• Choice of Totem-Poie or Open-Collector Outputs 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 


TYPE 

OUTPUT FUNCTION 

AND 

CONFIGURATION 

'ALS688t 

P = Q totem pole 

'ALS689 

P = Q open-collector 


t'ALS688 is identical to 'ALS521 


SN54ALS688. SN54ALS689 . . . J PACKAGE 
SN74ALS688, SN74ALS689 . . . DW OR N PACKAGE 
(TOP VIEW) 


g: 

TX 

J 20 

Hvcc 

poC 

2 

19 

11 P = Q 

QOC 

3 

18 

I1Q7 

PiC 

4 

17 

JP7 

Qi: 

5 

16 

Hoe 

P2[I 

6 

15 

I]P6 

Q2ll 

7 

14 

Dqb 

P 3 C 

8 

13 

DP5 

Q 3 C 

9 

12 

I]Q4 

gndC 

10 


I]P4 


description 

These identity comparators perform comparisons of two eig ht-bit 
binary or BCD words. The 'ALS688 and ’ALS689 provide P = Q 
outputs. The 'ALS688 has totem-pole outputs, while 'ALS689 
has open-collector outputs. 

The SN54ALS688 and SN54ALS689 are characterized for 
operation over the fuil military temperature range of -55°C to 
1 25 °C. The SN74ALS688 and SN74ALS689 are characterized 
for operation from 0 °C to 70 °C. 


FUNCTION TABLE 



SN54ALS688, SN54ALS689 . . . FK PACKAGE 
(TOP VIEW) 




0 

0 

S ICD 

oO 

0 II 

> Q. 




TZJ 

3 

L-J 

2 

1 

LJLJ 

20 19 


PI 

]4 




isC 

Q7 

QI 

]5 




ivC 

P7 

P2 

]6 




16C 

Q6 

Q2 

]7 




15C 

P6 

P3 

]8 




14C 

Q5 



9 

10 

11 

a 

12 13 




CO 

0 


^ in 




a 

z 

Q. 

a 



C3 


logic symbols* 'ALseas 'als689 



*These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS688, Sr\i54ALS68g, Si\i74ALS688, Si\l74ALS68g 
8-BIT IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: 

Off-state output voltage; 'ALS689 

Operating free-air temperature range; SN54ALS688, SN54AS689 

SN74ALS688, SN74AS689 
Storage temperature range 


7 V 
.7 V 


-55°Cto 125°C 
. . . 0°Cto70°C 
-65°Cto 1 50 °C 
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SI\I54ALS688, SN74ALS688 
8-BIT IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 


recommended operating conditions 



SN54ALS688 

SN74ALS688 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

8 

I 

V 

'^IH High-level input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.7 

0.8 


IqH High-level output current 

- 1 

-2.6 

^^9 

Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

o 

o 

1 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS688 

SN74ALS688 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vqq = 4.5 V, l| = - 18 mA 

- 1.5 

-1.5 

V 

Vqh 

Vcc — ^ IqH “ -0.4 mA 

< 

o 

n 

Vcc -2 

V 

Vcc = 4.5 V, Iqh “ 



Vcc = ^OH = -2.6 mA 


2.4 3.2 

Vql 

Vcc = 'OL ~ '2 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

miQQiii 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

MEM 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

KBi 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

1 

CO 

0 

1 

-30 -112 

■SOI 

'cc 

Vcc “ 5.5 V See Note 1 

12 19 

12 19 

■SBi 


^All typical values are at = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1; Icc is measured with G grounded, P and Q at 4.5 V. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 Q, 

Ta = MIN to MAX 


UNIT 




SN54ALS688 

SN74ALS688 






MIN 

MAX 

MIN 

MAX 


tPLH 


P = Q 

3 

16 

3 

■B 

ns 

tPHL 


5 

25 

5 

20 

tPLH 

Q 

P^ 

3 

16 

3 

12 

ns 

^PHL 

5 

25 

5 

20 

tPLH 



3 

15 

3 

12 


tPHL 



5 

25 

5 

22 



NOTE 2 : Load circuit and voltage waveforms are shown in Section 1. 
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Sr\l54ALS68g, Sr\l74ALS689 

8 BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54ALS689 

SN74ALS689 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

5,5 

5.5 

V 

Iql Low-level output current 

12 

24 


T/^ Operating free-air temperature 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS689 

SN74ALS689 

UNIT 

MIN TYPT MAX 

MIN TYpf MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'oh 

Vcc = 5.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc = ^-5 V, Iql =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

'IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Ice 

Vcc = 5.5 V, See Note 1 

12 19 

12 19 

mA 


^All typical values are at Vqq = 5 V, = 25°C. 

NOTE 1 : Icc is measured with G grounded, P and Q at 4.5 V. 


switchmg characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 C, 

Ta = MIN to MAX 


UNIT 




SN54ALS689 

SN74ALS689 






MIN 

MAX 

MIN 

MAX 


tPLH 



10 

30 

10 

25 


tPHL 



'5 

25 

5 

23 


tPLH 

Q 

P = Q 

10 


10 

25 

ns 

tPHL 

5 

25 

5 

23 

tPLH 


P^ 

8 

30 

8 

25 

ns 

tPHL 


8 

30 

8 

25 


NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS746, SN54ALS747. SN74ALS746, SI\I74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL-UP RESISTORS 

AUGUST 1984 - REVISED MAY 1986 


I * 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Input Pull-Up Resistors Added for Data Bus 
Termination 

• Data Flow-Thru Pinout (All Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to have the performance of the popular 
SN54ALS240A/SN74ALS240A series and, at 
the same time, offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. In addition, 20 kilohm resistors 
have been added between all inputs and VcC- 
This eliminates adding external resistors in 
applications where the data bus must be at a 
high level whenever all other connecting devices 
are at a high impedance state. 

The three-state con_trol gaj^e is a 2-input NOR 
such that if either G1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The 'ALS746 provides inverted data and the 
'ALS747 provides true data at the outputs. 

The -1 versions of the SN74ALS746 and 
SN74ALS747 parts are identical to the standard 
versions except that the recommended 
maximum Iql 's increased to 48 milliampers. 
There are no -1 versions of the SN54ALS746 
and SN54ALS747. 

The SN54ALS746 and SN54ALS747 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN54ALS746 and SN74ALS747 are 
characterized for operation from 0°C to 70°C. 


SN54ALS746, SN54ALS747 . . . J PACKAGE 
SN74ALS746, SN74ALS747 . . . DW OR N PACKAGE 
(TOP VIEW) 


G1 □ 

TT 

J 20 

H vcc 

A1 C 

2 

19 

H G2 

A2 E 

3 

18 

D Y1 

A3 E 

4 

17 

D Y2 

A4 E 

5 

16 

U Y3 

A5 E 

6 

15 

:y4 

A6 E 

7 

14 

D Y5 

A7 E 

8 

13 

H Y6 

A8 E 

9 

12 

:y7 

GND E 

10 

11 

H Y8 



SN54ALS746, SN54ALS747 . . . FK PACKAGE 
(TOP VIEW) 


u 

CN T- o <N 

< < lO > ICD 



00 Q CO CO 

< z >- > > 
CD 


PRODUCTION OATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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logic symbols'!’ 




All input pull-up resistors are 20 kO 
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SI\I54ALS746, SI\I54ALS747. SN74ALS746. SW74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL-UP RESISTORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS746, SN54ALS747 -55°Cto 125°C 

SN74ALS746, SN74ALS747 0°C to 70°C 

Storage temperature range -65°C to 150°C 


2 


^The extended limit applies only if V^q is maintained between 4.75 V and 5.25 V. 

The 48 mA limit applies for the SN74ALS746-1 and SN74ALS747-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS746 

SN54ALS747 

SN74ALS746 

SN74ALS747 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

< 

o 

o 

1- 

ro 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5V, I0H=-12 mA 

2 


Vcc = 4.5 V, Iqh = - 15 mA 


2 

Vql 

Vcc = 4.5 V, IqL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mAli 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

nA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

mA 

l| 

A 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

G1, G2 

Vcc = 5.5 V,‘ Vt = 7 V 

0.1 

0.1 

l|H 

A 

Vcc = 5.5 V, V| = 2.7 V 

-0.2 

-0.2 

mA 

G1, G2 

20 

20 

aA 

l|L 

A 

Vcc = 5.5 V, V| = 0.4 V 

-0.6 

-0.6 

mA 

G1, G2 

-0.1 

-0.1 

10^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'ALS746 

Vcc = 5.5 V, 

Outputs high 

7 12 

7 12 

mA 

Outputs low 

13 22 

13 22 

Outputs disabled 

11 19 

11 19 

'ALS747 

Vcc = 5.5 V, 

Outputs high 

6 14 

6 14 

mA 

Outputs low 

18 30 

18 30 

Outputs disabled 

12.5 22 

12.5 22 


*AII typical values are at Vcc = 5 V, Ta = 25 °C. 

^The output conditions have been chosen to produce a current that closely aproximates one half of the true short-circuit output current, Iqs. 
IIql = 48 mA for -1 versions. 


recommended operating conditions 



SN54ALS746 

SN54ALS747 

SN74ALS746 

SN74ALS747 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 12 

-15 


Iql Low-level output current 

12 

24 

mA 


48^ 

T^ Operating free-air temperature 

-55 125 

o 

o 

°C 
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ALS and AS Circuits 


SPJ54ALS74B, SN54ALS747, SPJ74ALS746. SrJ74ALS747 

OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL-UP RESISTORS 



'ALS746 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

R1 - 500 fi, 

R2 - 500 Q, 

Ta - 25°C 

Vcc “ 1° V, 

Cl “ 50 pF, 

R1 = 500 n, 

R2 - 500 n, 

Ta “ MIN to MAX 

UNIT 

■ALS746 

SN54ALS746 

SN74ALS746 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A 

Y 

7.5 

3 14 

3 12 

ns 

iPHL 

5.6 

2 1 1 

, 2 9 

fPZH 

G 

Y 

9 

5 18 

5 15 

ns 

fPZL 

12.5 

CM 

00 

o 

CN 

00 

fPHZ 

G 

Y 

4 

1 12 

1 10 

ns 

fPLZ 

7 

2 14 

2 12 


'ALS747 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V. 

Cl - 50 pF, 

R1 ■» 500 «, 

R2 - 500 n, 

Ta = 2500 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

'ALS747 

SN54ALS747 

SN74ALS747 

TYP 

MIN MAX 

MIN MAX 

'PLH 

A 

Y 

8.7 

4 17 

4 14 

ns 

IPHL 

7.4 

2 12 

2 10 

IPZH 

G 

Y 

9 

5 18 

5 15 

ns 

fPZL 

12.5 

8 24 

8 20 

tPHZ 

G 

Y 

4 

1 12 

1 10 

ns 

tPLZ 

7 

2 14 

2 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS756, SI\I54AS756, SN54AS757 
SN74ALS756, SI\I74AS756, SI\I74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH' OPEN-COLLECTOR OUTPUTS 

D2661, DECEMBER 1983-REVISED MAY 1986 


■ • Open-Collector Outputs Drive Bus Lines or 

■ Buffer Memory Address Registers 

I • Eliminates the Need for 3-State Overlap 

I Protection 

' • P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Open-Collector Versions of 'ALS240A, 
■ALS241A, and 'AS240, 'AS241 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters by eliminating the need for three- 
state overlap protection. The designer has a 
choice of selected combinations of_inverting and 
noninverting outputs, symmetrical G (active-low 
outp_ut control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 

The -1 version of the SN74ALS756 is identical 
to the standard version except that the 
recommended maximum Iql 's increased to 
48 milliamperes. There is no -1 version of the 
SN54ALS756. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 


SN54ALS', SN54AS' . . . J PACKAGE 
SN74ALS', SN74AS’ . . . DW OR N PACKAGE 
(TOP VIEW) 


igC 

TT 

J 20 

H vcc 

1A1 C 

2 

19 

H 2G/2G 

2Y4C 

3 

18 

D 1Y1 

1A2[I 

4 

17 

D2A4 

2Y3E 

5 

16 

H 1Y2 

1A3C 

6 

15 

D 2A3 

2Y2C 

7 

14 

D 1Y3 

1A4C 

8 

13 

H 2A2 

2Y1 C 

9 

12 

H 1Y4 

gndC 

10 

11 

H 2A1 


SN54ALS’, SN54AS' . . . FK PACKAGE 
(TOP VIEW) 



*2G for ’ALS756, ’AS756 or 2G for 'AS757. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluae testing of all parameters. 
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Sr\i54ALS756, SN54AS756, Si\154AS757 
SN74ALS75B, SN74AS756. SI\I74AS757 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


logic symbols'!' 



'ALS756, 'AS756 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


'AS757 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


'•^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagrams (positive logic) 

'ALS756, 'AS756 


1G 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 



1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


'AS757 
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SI\I54ALS756, SN74ALS756 
OCTAL BUFFERS AI\iD LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage . 7 V 

Operating free-air temperature range: SN54ALS756 -55°C to 125°C 

SN74ALS756 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS756 

SN74ALS756 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

■Bi 

ViH High-level input voltage 

2 

2 


ViL Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 


48'f 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


'fjhe 48-mA limit applies only to the -1 versions and only if Vcc 's maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS756 

SN74ALS756 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

- 1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc 4.5 V, Iql = 24 mA§ 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'cc 

Vcc = 5.5 V 

Output high 

7 11 

7 11 

mA 

Output low 

13 22 

13 22 


^All typical values are at Vcc = 5 V, T/^ = 25 °C. 
5 Vcc = A.15 V and Iql = 48 mA for -1 versions. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl - 500 fi, 

Ta - 25 ®C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS756 

SN54ALS756 

SN74ALS756 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

14 

8 29 

CM 

00 

ns 

tPHL 

5 

2 12 

2 10 

tPLH 

G 

Y 

16 

8 29 

CM 

00 

ns 

IPHL 

12 

6 23 

o 

CM 

CO 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SrJ54AS756, SrJ54AS757, SrJ74AS756, SrJ74AS757 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage .< 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54AS756, SN54AS757 -55°C to 125°C 

SN74AS756, SN74AS757 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS756 

SN54AS757 

SN74AS756 

SN74AS757 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


1 

1 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

■■ 

Vqh High-level output voltage 

5.5 

5.5 


Iql Low-level output current 

48 

64 


Operating free-air temperature 

-55 125 

0 70 

■a 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS756 

SN54AS757 

SN74AS756 

SN74AS757 

UNIT 

MIN TYP^ MAX 

MIN TYPT MAX 

V|K 

Vcc =,4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

lOH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc = 4.5 V, Iql = 48 mA 

0.55 


V 

Vcc = 4.5 V, Iql = 54 mA 


0.55 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, . V| = 2.7 V 

20 

20 

rrA 

l|L 

A inputs of 
'AS757 only 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

- 1 

mA 

All other inputs 

-0.5 

-0.5 

'cc 

'AS756 

Vcc = 5.5 V, 

Output high 

9 15 

9 15 

mA 

Output low 

51 80 

51 80 

'AS757 

Output high 

21 33 

21 33 

Output low 

61 95 

61 95 


^All typical values are at V^q = 5 V, = 25 °C. 
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SI\I54AS756, SI\i54AS757, SI\I74AS756, SI\I74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


'AS756 switching characteristics (see NoteD 



'AS757 switching characteristics (see Note 1) 



NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SI\I54ALS758. SN54AS758, SN54AS759 
SN74ALS758, SI\I74AS758, SN74AS75g 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

D2910, DECEMBER 1983-REVISED MAY 1986 


■ • 2-Way Asynchronous Communication 
I Between Data Buses 

I • P-iM-P Inputs Reduce Loading 

I • Open-Collector Versions of 'ALS242A, 

' 'ALS243A and 'AS242, 'AS243 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-data-line transceivers are designed 
for asynchronous two-way communications 
between data buses. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum Iql is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 


SI\I54' . . . J PACKAGE 
SN74’ . . . D OR N PACKAGE 
(TOP VIEW) 


gabE 

TT 

J 14 

I] vcc 

NC E 

2 

13 

D GBA 

AiE 

3 

12 

H NC 

A2 E 

4 

11 

:bi 

A3 E 

5 

10 

U B2 

A4 E 

6 

9 

D B3 

GND E 

7 

8 

H B4 


SN54' . . . FK PACKAGE 
(TOP VIEW) 



NC— No internal connection 


FUNCTION TABLE 


INPUTS 

'ALS758 


GAB 

GBA 

'AS758 


L 

L 

A to B 

A to B 

H 

H 

B to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

H 

Latch A and B 

(A = B) 

Latch A and B 

(A = B) 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ell parameters. 
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SrJ54ALS758, SN54AS758, SrJ54AS75g 
SN74ALS758, SI\I74AS758, SN74AS75g 

QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


logic symbols'!' 


logic diagrams (positive logic) 


'ALS758. 'AS758 


’ALS758, 'AS758 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ 

Input voltage; All inputs and I/O ports , 7 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°Cto70°C 

Storage temperature range -65°Cto150°C 
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SN54ALS758, SN74ALS758 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54ALS758 

SN74ALS758 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 


48 

T/^ Operating free-air temperature 

-55 125 

0 70 

°C 


^The extended limit applies only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS758-1 . 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 

TEST CONDITIONS 

SN54ALS758 

SN74ALS758 

UNIT 

MIN TYPi MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

- 1.2 

V 

lOH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA^ 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or 8 ports 

Vcc = 5 5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control Inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

liA 

A or B ports I' 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports^ 

-0.1 

-0.1 

'cc 

Vcc = 5.5 V 

Outputs high 

6 10 

6 10 

mA 

Outputs low 

10 16 

10 16 


^All typical values are at ^CC = 5 V, = 25 °C. 

^Iql ‘^8 mA for -1 versions. 

IporJ/O ports, the parameters l||.| and l|i_ include the off-state output current. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Ci_ “ 50 pF, 

Rl - 680 n, 

Ta = 25°C 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl - 680 0, 

Ta = MIN to MAX 

UNIT 

'ALS758 

SN54ALS758 

SN74ALS758 

TYP 

MIN MAX 

MIN MAX 

iPLH 

A or 8 

B or A 

20 

10 33 

10 28 

ns 

IPHL 

5 

2 15 

2 12 

IPLH 

GBA 

A 

18 

10 33 

10 28 

ns 

' tPHL 

13 

6 25 

6 21 

tPLH 

GAB 

B 

18 

10 33 

10 28 

ns 

IPHL 

13 

6 25 

6 21 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SN54AS758, SN74AS758 

QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54AS758 

SN74AS758 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

■ 4.5 5 5.5 

g 

1 

V 

V|H High-level input voltage 

2 

2 

wm 

V|L Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

wm\ 

Iql Low-level output current 

48 

64 


Ta Operating free-air temperature 

-55 125 

o 

o 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS758 

SN74AS758 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

lOH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


VOL 

Vcc “ 4.5 V, Iql = 48 mA 

0.55 


V 

Vcc ~ 4.5 V, Iql = 64 mA 


0.55 

l| 

Control inputs 

Vqc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vqc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports 

50 

50 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 


-0.5 

-0.5 

'cc 

Vcc = 5.5 V 

Outputs high 

17 27 

17 27 

mA 

Outputs low 

o 

(0 

00 

CO 

38 60 


^All typical values are at = 5 V, T/\ = 25°C. 

*For I/O ports, the parameters Im and l|i_ include the off-state output current. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54AS758 

SN74AS758 

MIN MAX 

MIN MAX 

»PLH 

A or B 

B or A 

3 20.5 

3 19.5 

ns 

tPHL 

1 7 

1 6 

tPLH 

GBA 

A 

3 22 

3 19.5 

ns 

tPHL 

1 8.5 

1 7.5 

tPLH 

GAB 

B 

CM 

CM 

CO 

3 21 

ns 

tPHL 


1 8 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS759, SN74AS75g 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 


recommended operating conditions 



SN54AS759 

SN74AS759 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

VOH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

48 

64 

mA 

T/\ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS759 

SN74AS759 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 48 mA 

0.55 


V 

Vcc ~ 4.5 V, Iql = 64 mA 


0.55 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports 

50 

50 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A or B ports* 

- 1 

- 1 

'cc 

Vcc = 5.5 V 

Outputs high 

27 43 

27 43 

mA 

Outputs low 

47 74 

47 74 


^All typical values are at Vcc = 5 V, = 25°C. 

*For I/O ports, the parameters l|n and I|l include the off-state output current. 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS759 

SN74AS759 

MIN MAX 

MIN MAX 

fPLH 

A or B 

B or A 

3 21 

3 20 

ns 

TPHL 

1 7 

1 6 

tPLH 

GBA 

A 

3 21 

3 20 

ns 

tPHL 

1 8 

1 7 

tPLH 

GAB 

B 

3 22.5 

3 21 

ns 

tPHL 

1 8.5 

1 7.5 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS760, SI\I54AS76Q. SN74ALS760, SI\I74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983 - REVISED MAY 1986 


Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

Eliminates the Need for 3-State Overlap 
Protection 

P-N-P Inputs Reduce DC Loading 

Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

Open-Collector Versions of 'ALS244 and 
'AS244 


SN54ALS760, SN54AS760 . . . J PACKAGE 
SN74ALS760, SN74AS760 . . . DW OR N PACKAGE 
(TOP VIEW) 


igC 1 

1A1 C 2 
2Y4II 3 
1A2 C 4 
2Y3C 5 

lAsCe 

2Y2[I 7 
1A4[I 8 
2Y1 C 9 

GNDC 10 


U20I 

19 


3vcc 

D2G 

1Y1 

2A4 

1Y2 

2A3 

1Y3 

2A2 

1Y4 

p2A1 


• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters by eliminating the need for 3-state 
overlap protection. Taken together with the 
'ALS756, 'AS756, and 'AS757, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
input control) inputs, and complimentary G and 
G inputs. 


SN54ALS760, SN54AS760 . . . FK PACKAGE 
(TOP VIEW) 


^ O 

>- < 10 CJIU 

CN r- .- > CM 



tN U rsl CM 




The SN54ALS760 and SN54AS760 are 


characterized for operation over the full military 
temperature range of — 55°C to 125°C. The 
SN74ALS760 and SN74AS760 are character- 


ized for operation from 0°' 

logic diagram (positive logic) 



to 70°C. 



N packages. 


2Y1 

2Y2 

2Y3 

2Y4 


logic symbol'll 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


^Tliis symbol is in accordance withi ANSI/IEEE Std 
91-1984 and lEC Publication 617-12. 


Tliis document contains information on products 
in more tlian onepliase of development. Tne status 
of each device is indicated on the page(s) specifying 
its electrical characteristics. 


Copyright <& 1986, Texas Instruments Incorporated 

Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


2-601 


ALS and AS Circuits 






ALS and AS Circuits 


SI\I54ALS760, SI\I74ALS760 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


PRODUCT 

PREVIEW 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 

Input voltage 

Off-state output voltage 

Operating free-air temperature range: SN54ALS760 

SN74ALS760 

Storage temperature range 


7 V 

7 V 

7 V 

-55°C to 125°C 
. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54ALS760 

SN74ALS760 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


. 4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

■Ulifli 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS760 

SN74ALS760 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

■SSI 

Vql 

Vcc “ 4.5 V, Iql = 12 mA 

0.25 0.5 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'cc 

Vcc “ ^ 

Outputs high 

9 

9 

mA 

Outputs low 

15 

15 


^All typical values are at Vcc = 5 V, = 25°C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS760 

SN74ALS760 

MIN TYP^ max 

MIN TYPi MAX 

tPLH 

A 

Y 

22 

22 

ns 

fPHL 

13 

13 

IPLH 

G 

Y 

25 

25 

ns 

IPHL 

24 

24 


^All typical values are at V^c = 5 V, = 25°C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
o an'j development. Characteristic data and other 
Z-OUZ specifications are design goals. Texas Instruments 
reserves the right to cliange or discontinue these 
products without notice. 
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SIU54AS760, SN74AS76Q 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54AS760 -55°C to 125°C 

SN74AS760 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS760 

SN74AS760 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

48 

64 

mA 

T^ Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS760 

SN74AS760 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


VOL 

Vcc = 4.5 V, IqL = 48 mA 

0.55 


V 

Vcc ~ 4.5 V, IqL = 64 mA 


0.55 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

G 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

A 

- 1 

- 1 

'cc 

Vcc = 5.5 V 

Outputs high 

20 32 

20 32 

mA 

Outputs low 

60 94 

O) 

o 

(D 


^All typical values are at ^CC = 5 V, = 25°C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS760 

SN74AS760 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

3 19.5 

3 18.5 

ns 

tPHL 

1 7 

1 6 

tPLH 

G 

Y 

3 19.5 

00 

CO 

ns 

IPHL 

1 8 

1 7 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS762, SI\I54ALS763, SI\I54AS762, SI\I54AS763 
SW74ALS762. SW74ALS763. SI\I74AS762. SI\174AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

DECEMBER 1983-REVISED MAY 1986 


o Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

o 'ALS762 and 'AS762 Have True and 
Complementary Outputs 

o 'ALS7^ and 'AS763 Have Complementary 
G and G Inputs 

o Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

o Eliminates the Need for 3-State Overlap 
Protection 


SN54ALS', SN54AS' . . . J PACKAGE 
SIM74ALS', SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 
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o Current Sinking Capability Up to 64 mA 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three- 
state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters by 
eliminating the need for 3-state overlap 
protection. The designer has a choice of selected 
combinations of inverting and noninverting 
outputs, symmetrical G (active-low output 
control) inputs, and complementary G and G 
inputs. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum Iql is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 


SN54ALS', SN54AS' . . . FK PACKAGE 
(TOP VIEW) 
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♦2G for 'ALS762. 'AS762 and 2G 'ALS763, 'AS763 


This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the page(s) specifying its 
electrical characteristics. 
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SI\I54ALS762, SN54ALS763, SN54AS762. SI\I54AS763 
SN74ALS762, SI\I74ALS763, SI\I74AS762, SI\I74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


logic symbols^ 

'ALS762, ■AS762 


'ALS763. 'AS763 




1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagrams (positive logic) 

■ALS762, 'AS762 




1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


•ALS763, 'AS763 




1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 
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PRODUCT 

PREVIEW 


SN54ALS762, SN74ALS762 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc • 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS762 — 55°C to 125°C 

SN74ALS762 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


recommended operating conditions 



SN54ALS762 

SN74ALS762 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

v 

V|H High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 


48f 

T^ Operating free-air temperature 

-55 125 

o 

o 

°C 


^The extended limits apply only if Vqq is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS762-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS762 

SN74ALS762 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 24 mA 

dOL = 48 mA for -1 versions) 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Ice 'ALS762 

Vcc “ 5.5 V 

Outputs high 

11 

11 

mA 

Outputs low 

18 

18 


^All typical values are at Vqq = 5 V, Tyy = 25°C. 


'ALS762 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Rl = 680 f!, 

Ta = 25 °C 

VcC “ 4.5 V to 5.5 V, 

Cl “ 50 pF, 

Rl = 680 n. 

Ta = MIN to MAX 

UNIT 

'ALS762 

SN54ALS762 

SN74ALS762 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A 

Y 

17 



ns 

fPHL 

6 



fPLH 

G 

Y 

14 



ns 

tPHL 

18 




NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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ALS and AS Circuits 


SN54ALS763, SN74ALS763 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range; SN54ALS763 -55°Cto 125°C 

SN74ALS763 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS763 

SN74ALS763 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0,7 

0.8 

V 

Vqh High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 


48t 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


^The extended limits apply only if Vcc is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS763-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS763 

SN74ALS763 

UNIT 

MIN TYP* MAX 

MIN TYP^ max 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

'oh 

Vcc ~ 4.5 V, VoH = ^-5 V 

0.1 

0.1 

mA 

Vql 

Vcc “ 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 

IIqL = 48 mA for -1 versions) 


0.35 0.5 

'1 

Vcc ~ V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/lA 

l|L • 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

Ice 'ALS763 

Vcc = 5.5 V 

Outputs high 

7 1 1 

7 11 

mA 

Outputs low 

14 22 

14 22 


^All typical values are at Vcc = ^ = 25°C. 


'ALS763 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Rl = 680 !>. 

Ta = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 680 <2, 

Ta = MIN to MAX 

UNIT 

'ALS763 

SN54ALS763 

SN74ALS763 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A 

Y 

16 

7 28 

7 25 

ns 

IPHL 

5 

2 1 1 

2 9 

IPLH 

G 

Y 

18 

00 

f>o 

CO 

9 25 

ns 

tPHL 

13 

5 25 

5 21 

tPLH 

G 

Y 

18 

oo 

CM 

CO 

9 25 

ns 

tPHL 

13 

5 25 

5 21 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
2-608 standard warranty. Production processing does not 
necessarily include testing of all parameters. 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


































SI\I54AS762. SI\I54AS763. SI\I74AS762, SI\I74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range; SN54AS762, SN54AS763 -55°C to 125°C 

SN74AS762, SN74AS763 0°C to 70°C 

Storage temperature range , -65°Cto150°C 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS762 

SN54AS763 

SN74AS762 

SN74AS763 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 1) = - 18 mA 

- 1.2 

-1.2 

V 

'oh 

Vcc ~ ^OH ” ^ 

0.1 

0.1 

mA 

vql 

Vcc = • ^OL = rnA 

0.55 


V 

Vcc = IqL = rnA 


0.55 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

atA 

l|L 

'AS762 

2A inputs only 

Vcc “ ^1 “ ^ 

- 1 

-1 

mA 

All others 

-0.5 

-0.5 

'cc 

■AS762 

Vcc = 5.5 V 

Output high 

1 5 23 

15 23 

mA 

Output low 

55 87 

55 87 

'AS763 

Vcc = 5.5 V 

Output high 

10 16 

10 16 

Output low 

52 82 

52 82 


^All typical values are at Vqq = 5 V, T/\ = 25°C. 


recommended operating conditions 




SN54AS762 

SN74AS762 

UNIT 



SN54AS763 

SN74AS763 



MIN 

NOM MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 5.5 

4.5 


V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

Vqh 

High-level output voltage 

5.5 

5.5 

V 

'OL 

Low-level output current 

48 

64 

mA 

ta 

Operating free-air temperature 

-55 

125 


70 

°C 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54AS762, SN54AS763. SI\I74AS762, SI\I74AS763 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 



'AS762 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS762 

SN74AS762 

MIN MAX 

MIN MAX 

fPLH 

lA 

1 Y 

3 20 

3 19 

ns 

fPHL 

1 7 

■ 1 6 

fPLH 

2A 

2Y 

3 19.5 

3 18.5 

ns 

IPHL 

1 7 

1 6 

fPLH 

G 

lY 

3 22 

3 19.5 

ns 

fPHL 

1 8 

1 7.5 

fPLH 

G 

2Y 

3 20 

3 19 

ns 

fPHL 

1 8 

1 7 


'AS763 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 S!, 

Ta = MIN to MAX 

UNIT 

SN54AS763 

SN74AS763 

MIN MAX 

MIN MAX 

'PLH 

A 

Y 

3 20 

3 19 

ns 

tPHL 

1 7 

1 6 

tPLH 

G 

Y 

3 22 

3 19.5 

ns 

tPHL 

1 8.5 

1 7.5 

tPLH 

G 

Y 

3 22 

o 

CM 

CO 

ns 

IPHL 

1 8.5 

1 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
2-61 0 standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS8Q4A, SI\154AS804B, SI\I74ALS804A, SI\174AS804B 

HEX 2-ll\IPUT l\IAI\ID DRIVERS 


High Capacitive Drive Capability 

'ALS804A has Typical Delay Time of 4 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of 3.4 mW per Gate 

'AS804B has Typical Delay Time of 2.6 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of Less than 9 mW per Gate 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

Dependable Texas Instruments Quality and 
Reliability 


description 


These devices contain six independent 2-input 
NAND drivers. They perform the Boolean 
functions Y = A*BorY = A 4- B in positive logic. 

The SN54ALS804A and SN54AS804B are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS804A and SN74AS804B are 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

A 

8 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol'*^ 


1A- 

1B- 

(2) 


(4) 


(5) 


(7) 


(8) 


(12) 


(13) 

« (15) 


(16) 


(18) 

68- 

(19) 


D2661, DECEMBER 1982 - REVISED MAY 1986 


SN54ALS804A, SN54AS804B . . . J PACKAGE 
SN74ALS804A, SN74AS804B . . . DW OR N PACKAGE 
(TOP VIEW) 
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SN54ALS804A, SN54AS804B . . . FK PACKAGE 
(TOP VIEW) 

u 




> 

CQ 

< 

u 

m 








> 

CO 





■O’ 

3 

a 

2 

"O' 

1 

■cr 

20 

O' 

19 



2A 

]4 






18 [ 

6A 

2B 

]5 






17C 

6Y 

2Y 

]6 






16[ 

5B 

3A 

]7 






15[ 

5A 

3B 

]8 






14C 

5Y 



9 

.a 

10 

1 1 

12 

.a. 

13 

a 





> 

Q 

> 

< 

CO 





CO 

Z 







logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1384 and 
lEC Publication 617-12. 
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SPJ54ALS804A, SrJ74ALS804A 
HEX 2-INPUT NAND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS804A -55°Cto125°C 

SN74ALS804A 0°C to 70°C 

Storage temperature range -65°C to 50°C 


recommended operating conditions 



SN54ALS804A 

SN74ALS804A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 


V|L Low-level input voltage 

0.7 

0.8 

mm 

IqH High-level output current 

-12 

-15 

B3QII 

Iql Low-level output current 

12 

24 


Operating free-air temperature 

-55 125 

o 

o 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS804A 

SN74ALS804A 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

m 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc ~ 4.5 V, Iqh = “3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = - 12 mA 

2 


Vcc = 4.5 V, Iqh = “15 mA 


2 

VOL 

Vcc ~ 4.5 V, Iql =12 mA 

0.25 0.4, 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o* 

Vcc = 5.5 V, Vq = 2.25 

-30 -112 

-30 -112 


ICCH 

Vcc = 5.5 V, V| = 0 V 

0.9 2.5 

0.9 2.5 

mam 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

7 12 

7 12 



^All typical values are at Vcc = ^ V, T/^ = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF. 

Rl = 500 n, 

Ta = 25 “C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 fi, 

Ta = MIN to MAX 

UNIT 

■ALS804A 

SN54ALS804A 

SN74ALS804A 

TYP 

MIN MAX 

MIN MAX 

'' fPLH 

A or B 

Y 

4 

2 9 

2 7 

ns 

tPHL 

4 

2 9 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS804B, SI\I74AS804B 
HEX 2 II\IPUT I\IAI\1D DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS804B -55°Cto 125°C 

SN74AS804B 0°C to 70°C 

Storage temperature range -65°Cto50°C 


recommended operating conditions 



SN54AS804B 

SN74AS804B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

.V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-40 

-48 


Iql Low-level output current 

40 

48 


T/\ Operating free-air temperature 

-55 125 

0 70 

Bi 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS804B 

SN74AS804B 

UNIT 

MIN TYpt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, ll = - 18 mA 

-1^ 

- 1.2 

V 


Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

o 

o 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = - 3 mA 

2.4 3.2 


Vcc ^OH ^ —40 mA 



Vcc = 4.5 V,. Iqh = -48 mA 


2 

Vql 

Vcc ^ ^OL “ 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5-5 V, V| — 2.7 V 

20 

20 


||l 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


'o* 

Vcc = ^0 ^ 2.25 

-50 -200 

-50 -200 


'CCH 

Vcc = 5.5 V, V| = 0 V 

3.5 5 

3.5 5 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

16 27 

16 27 



^All typical values are at Vcc = ^ V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl =■ 50 pF, 

Rl “ 500 n 

Ta - M)N to MAX 

UNIT 

SN54AS804B 

SN74AS804B 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 5 

1 4 

ns 

iPHL 

1 5 

1 4 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS805A, SN54AS805B, SN74ALS805A. SI\I74AS805B 

HEX 2-INPUT NOR DRIVERS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


■ • High Capacitive Drive Capability 

I • 'ALS805A has Typical Delay Time of 4.2 ns 

I (Cl = 50 pF) and Typical Power Dissipation 

I of 4.2 mW per Gate 

' • 'AS805B has Typical Delay Time of 2.6 ns 

(Cl = 50 pF) and Typical Power Dissipation 
of 1 2 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
NOR driver s. They perform the Boolean functions 
Y = A-l-B or Y = A*B in positive logic. 

The SN54ALS805A and SN54AS805B are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS805A and SN74AS805B are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

A 

8 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol'!’ 



tThis symbol Is In accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


SN54ALS805A, SN54AS805B . . . J PACKAGE 
SN74ALS805A, SN74AS805B . . . DW OR N PACKAGE 


(TOP VIEW) 


1A C 

TT 

J 20 

D YCC 

IB C 

2 

19 

Il6B 

iyC 

3 

18 

H 6A 

2A C 

4 

17 

J 6Y 

2B Q 

5 

16 

J 5B 

2Y [[ 

6 

15 

J 5A 

3A C 

7 

14 

Dby 

3B d 

8 

13 

J 4B 

3Y Q 

9 

12 

J 4A 

GND C 

10 

11 

J 4Y 



SN54ALS805A, SN54AS805B . . . FK PACKAGE 
(TOP VIEW) 
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logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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Sr\i54ALS805A, SN74ALS8D5A 
HEX 2-ll\IPUT NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS805A -55°Cto125°C 

SN74ALS805A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS805A 

SN74ALS805A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

I 

1 


V 

V||-| High-level Input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

■■ 

Iqh High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 


Operating free-air temperature 

-55 125 

0 70 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS805A 

SN74ALS805A 

UNIT 

MIN TYPl MAX 

MIN TYPl MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V. 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

CM 

O 

O 

> 

V 

Vcc = 4.5 V, Iqh = mA 



Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iqh = “15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

IID5I 

•CCH 

Vcc = 5.5 V, V| = 0 V 

2 4 

2 4 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

8 14 

8 14 

IIBEI 


^All typical values are at Vqq = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Rl = 500 tt, 

Ta = 25 "C 

Vcc = 4.5 V to 5.5 V, 

Cu = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

'ALS805A 

SN54ALS805A 

SN74ALS805A 

TYP 


MIN MAX 

IPLH 

A or B 

Y 

4 

WBmmmm 

2 7 

ns 

IPHL 

4 

2 9 

00 

CM 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS805B, SN74AS805B 
HEX 2-INPUT NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS805B -55°Cto125°C 

SN74AS805B 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS805B 

SN74AS805B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

1 

I 

V 

ViH High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-40 

-48 


IqL Low-level output current 

40 

48 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS805B 

SN74AS805B 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 tnA 

-1.2 

-1.2 

V 

VOH 


Vcc-2 


V 

Vcc = 4.5 V, IqI-I = -3 mA 

2.4 3.2 


Vcc “ 4.5 V, Iqh = —40 mA 

2 


Vcc = 4.5 V, Iqh = —48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V, IqL = 48 mA 


0.35 0.5 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


lot 

Vcc = 5.5 V, Vo = 2.25 V 

- 50 - 200 

-50 -200 


'CCH 

Vcc = 5.5 V, V| = 0 V 

6.5 10 


lEiQillli 

'CCL 

Vcc ~ 5.5 V, V| = 4.5 V 

20 32 

20 32 



^All typical values are at 'JqC = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54AS805B 

SN74AS805B 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 4.8 

1 4.3 

ns 

fPHL 

1 4.8 

1 4.3 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS808A, SI\I54AS808B, SI\I74ALS808A. SN74AS808B 

HEX 2-ll\IPUT AND DRIVERS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


■ • High Capacitive Drive Capability 

I • 'ALS808A has Typical Delay Time of 4.8 ns 
I (Cl = 50 pF) and Typical Power Dissipation 
I of 4.5 mW per Gate 

• 'AS808B has Typical Delay Time of 3.2 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of Less than 13 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
AND drivers. They pe rform the Boolean 
functionsY = A»BorY = A -i- B in positive logic. 

The SN54ALS808A and SN54AS808B are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS808A and SN74AS808B are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each driver! 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 


logic symbol^ 



I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


SN54ALS808A, SN54AS808B . . . J PACKAGE 
SN74ALS808A, SN74AS808B . . . DW OR N PACKAGE 
(TOP VIEW) 
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SN54ALS808A, SN54AS80BB . . . FK PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\!54ALS8Q8A, SI\!74ALS808A 
HEX 2-ll\IPUT AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage ; 7 V 

Operating free-air temperature range: SN54ALS808A -55°Cto125°C 

SN74ALS808A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS808A 

SN74ALS808A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

1 

1 

V 

V|H High-level input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-12 

-15 

iE^3l 

Iql Low-level output current 

12 

24 

BSI 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS808A 

SN74ALS808A 

UNIT 

MIN TYPt MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc “ 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iql = -15 mA 


2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0,4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

4A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

4.5 7 

4.5 7 

mA 

ICCL 

Vcc = 5.5 V, V| = 0 V 

8 16 

8 16 

mA 


^All typical values are at Vcc = 5 V, T/\ = 25 °C 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Ct. = 50 pF, 

Rl = 500 fi, 

T^ = 25'>C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 U 

Ta = min to MAX 

UNIT 

'ALS808A 

SN54ALS808A 

SN74ALS808A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

: 

6 

2 1 1 

2 9 

ns 

fPHL 

4 

1 10 

1 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


2-620 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 









































SI\I54AS808B, SI\I74AS808B 
HEX 2-ll\IPUT AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS808B -55°C to 125°C 

SN74AS808B 0°C to 70°C 

Storage temperature range . . . -65°C to 150°C 


recommended operating conditions 



SN54AS808B 

SN74AS808B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

HH 

V||-| High-level input voltage 

2 

2 

I^Di 

V||_ Low-level input voltage 


0.8 

^Di 

IqH High-level output current 

-40 

-48 

mA 

IqL Low-level output current 

40 

48 

mA 

T/\ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS808B 

SN74AS808B 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, || = -18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

< 

o 

o 

t 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = “3 mA 

2.4 3.2 

2.4 3.2 

Vcc “ 4.5 V, Iqh = -40 mA 

2 


Vcc = 4.5 V, Iqh = “48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 

mA 

'CCH 

Vcc ” ” '^■5 V 

8 13 

8 13 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

20 33 

20 33 

mA 


^All typical values are at V^c = 5 V, = 25°C 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


svyitching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 fi 

Ta = MIN to MAX 

UNIT 

SN54AS808B 

SN74AS808B 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 6.5 

1 6 

ns 

IPHL 

1 6.5 

1 6 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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2-622 


SI\I54ALS81D, SN54AS810, SN74ALS810, SN74AS810 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

D2837, MARCH 1984-REVISED MAY 1986 


( • Package Options Include Plastic "Small Outline" 

Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

These devices contain four independent Exclusive-NOR gates. 
They perform the Boolean functions Y = A@B = (A + B)*(A-i-B) 
in positive logic. 

A common application is a true/complement element. If one of 
the inputs is high, the other input will be reproduced in true form 
at the output. If one of the inputs is low, the signal on the other 
input will be reproduced inverted at the output. 


SN54ALS810. SN54AS810 . . . J PACKAGE 
SN74ALS810. SN74AS810 . . . D OR N PACKAGE 
(TOP VIEW) 
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9 

I]3A 

GNDC 
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D 3Y 


SN54ALS810, SN54AS810 . . . FK PACKAGE 
(TOP VIEW) 


The SN54ALS810 and SN54AS810 are characterized for 
operation over the full military temperature range of - 55°C to 
1 25°C. The SN74ALS810 and SN74AS810 are characterized for 
operation from 0° to 70°C. 


logic symbol1^ 



FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

A B 

Y 

L L 

H 

L H 

L 

H L 

L 

H H 

H 



NC-No internal connection 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


exclusive-NOR logic 

An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols. 


EXCLUSIVE-NOR 

These are five equivalent Exclusive-NOR symbols valid for an 'ALS810 gate in positive logic; negation may be shown at 
any one port, or at all three of them. 


LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT 



The output is active (High) if all The output is active (High) if an The output is active (Low) if an 

inputs stand at the same logic even number of inputs (i.e., 0 or odd number of inputs (i.e., only 1 

level (i.e., A = B). 2) are active. of the 2) are active. 


This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the pagels) specifying its 
electrical characteristics. 
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SN54ALS810, SI\I74ALS810 

QUADRUPLE 2 II\IPUT EXCLUSIVE-NOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range; SN54ALS810 -55°C to 125°C 

SN74ALS810 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS810 

SN74ALS810 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

'^IH High-level input voltage 

2 

2 

Bi 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 


Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS810 

SN74ALS810 

UNIT 

MIN TYpt MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

- 1 .5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

n 

L 

V 

VoL 

Vcc ~ 4.5 V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

Vcc = 5.5 V, A at 4.5 V, B at 0 V 


5 7.5 



^All typical values are at Vqq = 5 V, T/^ = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, iQg. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Tft = MIN to MAX 

UNIT 

SN54ALS810 

SN74ALS810 

MIN MAX 

MIN MAX 

tPLH 

A or B 

(other input low) 

Y 

CO 

CM 

j 

5 20 

ns 

tPHL 

3 17 

3 14 

tPLH 

A or B 

(other input highi 

Y 

5 21 

5 18 

ns 

tPHL 

3 17 

3 14 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
2-624 s^^ffl^rd warranty. Production processing does not 
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SN54AS810, SN74AS810 
QUADRUPLE 2-ll\IPUT EXCLUSIVE-NOR GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS810 -55°C to 125°C 

SN74AS810 0°Cto70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54AS810 

SN74AS810 


MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

HQH 

V||-| High-level input voltage 

2 

2 

warn 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 

mA 

Iql Low-level output current 

20 

20 

mA 

T^ Operating free-air temperature 

-55 125 

o 

o 

°C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS810 

SN74AS810 

UNIT 

MIN TYpt max 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = _18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc = 4.5 V to 5.5V, Iqh = -0.4 mA 

Vcc-2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/iA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'CCH 

Vcc = 5.5 V 

18 

18 

mA 

'CCL 

Vcc = 5.5 V 

15 

15 

mA 


^All typical values are at Vqq = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, iQg. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT! 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cu = 50 pF, 

RL = 500 n 

Ta = MIN to MAX 

UNIT 

SN54AS810 

SN74AS810 

MIN TYPT MAX 

MIN TYP1^ MAX 

tPLH 

A or B 

(other input low) 

Y 

3.4 

3.4 

ns 

tPHL 

5.3 

5.3 

tPLH 

A or B 

(other input high) 

Y 

3.4 

3.4 

ns 

tPHL 

5.3 

5.3 


^All typical values are at Vqq = 5 V, = 25°C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS811, SI\i74ALS811, SI\I54AS811, SI\I74AS811 
QUADRUPLE 2-ll\IPUT EXCLUSIVE-NOR GATES 
WITH OPEN-COLLECTOR OUTPUTS 

D2837, MARCH 1984-REVISED MAY 1986 


Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54ALS811, SN54AS811 . . . J PACKAGE 
SN74ALS81 1 , SN74AS81 1 ... D OR N PACKAGE 
(TOP VIEW) 


description 


These devices contain four independent Exclusive-NOR 
gates with open-collector outputs. They perform the 
Boolean functions Y = A@ B = (A + B)*{A-(-B) in positive 
logic. 

A common application is a true/complement element. If one 
of the inputs is high, the other input will be reproduced in 
true form at the output. If one of the inputs is low, the signal 
on the other input will be reproduced inverted at the output. 

The SN54ALS81 1 and SN54AS81 1 are characterized for 
operation over the full military temperature range of - 55 °C 
to 125°C. The SN74ALS811 and SN74AS81 1 are 
characterized for operation from 0°C to 70°C. 


1AC 

TT 

Jl4 

I] Vcc 

ibC 

2 

13 

Il4B 

iyC 

3 

12 

D4A 

2A[I 

4 

1 1 

I|4Y 

2B[I 

5 

10 

H 3B 

2Y[I 

6 

9 

H 3A 

gndC 

7 

8 

H 3Y 


SN54ALS811, SI\I54AS811 . . . FK PACKAGE 
(TOP VIEW) 

O 

m < O u m 

r- Z > ^ 


logic symbo|1^ 



FUNCTION TABLE 
leach gate) 



/ — [zrcj'L 

3, 2 

r'^ 19 

1 Y 


18[ 

NC 

]5 

17[ 

2A 

]6 

16[ 

NC 

]7 

15 [ 

2B 

]8 

14 [ 


9 10 1112 13 

_■ _r^f— ir-nf-nr-i | 


> Q CJ > < 

CM z Z « CO 
O 

NC-No internal connection 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 
617-12. 

Pin numbers shown are for D. J, and N packages. 

exclusive-IMOR logic 

An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols. 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 


EXCLUSIVE-NOR 


These are five equivalent Exclusive-NOR symbols valid for an 'ALS81 1 gate in positive logic; negation may be shown at 
any one port, or at all three of them. 


LOGIC IDENTITY ELEMENT 


The output is active (high) if all 
inputs stand at the same logic 
level (i.e., A = B). 


EVEN-PARITY 


The output is active (high) if an 
even number of inputs (i.e., 0 or 
2) are active. 


ODD-PARITY ELEMENT 



The output is active (low) if an 
odd number of inputs (i.e., only 1 
of the 2) are active. 


This document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the page(sl specifying its 
electrical characteristics. 
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SN54ALS811, SN74ALS811 

QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ^ V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS811 -55°Cto125°C 

SN74ALS811 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS811 

SN74ALS811 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.7 

0.8 

mm\ 

Vqh High-level output voltage 

5.5 

5.5 


Iql Low-level output current 

4 

8 

IIIE3Qill 

Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS811 

SN74ALS811 

UNIT 

MIN TYP^ MAX 

MIN TYP1^ MAX 

V|K 

Vcc = 4.5 V, l| = — 18 mA 

-1.5 

-1.5 

V 

'oh 

Vcc = 4.5 V, '/qH “ ^ 

0.1 

0.1 


Vql 

Vcc = Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vqc = 4.5 V, Iql = 8 mA 


0.35 0.5 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'cc 

Vcc = 5.5 V, A at 4.5 V, B at 0 V 

5 7.5 

5 7.5 

mA 


'^AII typical values are at Vqq = 5 V, = 25 °C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vqc = A. 5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 2 kfi 

Ta = min to MAX 

UNIT 

SN54ALS811 

SN74ALS811 

MIN MAX 

MIN MAX 

tPLH 

A or B 

(other input low) 

Y 

25 60 

, 25 55 

ns 

tPHL 

5 30 

5 28 

tPLH 

A or B 

(other input high) 

Y 

20 55 

20 50 

ns 

tPHL 

5 28 

5 23 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
o Roo sP®f^ific3fio"s psr the terms of Texas Instruments 
Z-oZo standard warranty. Production processing does not 
necessariiy include testing of all parameters. 
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SN54AS811, SI\I74AS811 
QUADRUPLE 2 II\IPUT EXCLUSIVE-NOR GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54AS811 -55°Cto125°C 

SIM74AS811 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 



^All typical values are at Vqq - 5 V, = 25°C. 


switching characteristics (see Note 1) 



^All typical values are at Vqq = 5 V, = 25‘’C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
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SI\I54AS821, SI\I54AS822, SN74AS821, SI\I74AS822 
lO-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


Functionally Equivalent to AMD's AM29821 
and AM29822 

Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

Outputs Have Undershoot Protection 
Circuitry 

Power-Up High-Impedance State 

Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 


D2825, DECEMBER 1 983-REVISED JANUARY 1986 


SN54AS821 . . . JT PACKAGE 
SIM74AS821 ... DW OR NT PACKAGE 
(TOP VIEW) 


4DC 

5DC 

6DC 

7DC 

8DC 

9dc; 

10D[I 


1 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


H Vcc 
1 IQ 
H 2Q 
H 3Q 
I] 4Q 
D 5Q 

D 6Q 
1 70 
J 80 
D 9Q 


SN54AS821 . . . FK PACKAGE 
SN74AS821 . . . FN PACKAGE 



• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with parity, and working registers. 


(TOP VIEW) 


Q Q p D u a o 

|0 Z > .-CM 
4 3 2 1 28 27 26 
3D ] 5 25[ 30 

4D ]6 24[ 40 

5D ] 7 23[ 5Q 

NC ] 8 22[ NC 

6D ] 9 2l[ 60 

7D ] 10 20[ 70 

8D ]ll 19[ 80 

12 13 14 15 16 17 18 
r-1 1-1 r-1 i-in n n 


C3 


U ^ 


SN54AS822 . . . JT PACKAGE 
SN74AS822 ... DW OR NT PACKAGE 


The ten flip-flops are edge-triggered D-type flip- 
flops. On the positive transition of the clock the 
Q outputs on the 'AS821 will be true, and on the 
'AS822 will be complementary to the data input. 

A buffered output-control input can be used to 
place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control (OC) 
does not affect the internal operation of the flip- 
flops. Old data can be retained or new data can 
be entered while the outputs are in the high- 
impedance state. 

The SN54AS' family is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AS' family is 
characterized for operation from 0°C to 70 °C. 


(TOP VIEW) 


oCCi 

1D[l7 

zdCj 

3DC4 

4D[;5 

5DCb 

60^7 

7DC8 

8D[^9 

9DC1C 

lODQil 

GNDQi: 


U 24 D Vcc 
23ll 10 

22 D 20 
21 D 30 
20 3 40 
19 3 50 
18 3 60 
17 3 70 
16 3 60 
15 3 6Q 
14 3 lOQ 
_13pCLK 


SN54AS822 . . . FK PACKAGE 
SN74AS822 . . . FN PACKAGE 
(TOP VIEW) 

o 

|Q IQ |u u u o a 

CN T- |0 z > -^ CM 
4 3 2 1 28 27 26 
3D ] 5 25C 30 

4D ] 6 24 [ 40 

5D ] 7 23[; 50 

NC ] 8 22 [ NC 

6D ] 9 21 [ 60 

7D ] 10 20[ 7Q 

8D ]11 19[ 80 

12 13 14 15 16 17 18 

nr-in 


NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54AS821, SI\I74AS821 

lO-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


'AS821 FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC 

CLK 

D 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


'AS821 logic symbol'!' 



oc 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

10D 


ilk 

(13) 


( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 

(9) 

( 10 ) 
( 11 ) 


EN 
> Cl 


ID [> V 


(23) 

( 22 ) 

( 21 ) 

( 20 ) 

(19) 

(18) 

(17) 

(16) 

(15) 

TW 


IQ 

2Q 

3Q 

40 

5Q 

60 

70 

80 

90 

•10Q 


'^Thiis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


'AS821 logic diagram (positive logic) 



IQ 


20 


30 


40 


50 


60 


70 


80 


90 


10Q 


Pin numbers shown are for DW, JT, and NT packages. 
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SI\I54AS822, SAI74AS822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


'AS822 FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

oc 

CLK 

D 

Q 

L 

T 

H 

H 

L 

T 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


'AS822 logic symbol't^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


Pin numbers shown are for DW, JT, and NT packages. 


'AS822 logic diagram (positive logic) 


IQ 


2Q 


w 


30 


40 


50 


60 


70 


80 


go 


10O 
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SI\I54AS821, SI\I54AS822, SI\I74AS821, SN74AS822 
10-BIT BUS IWTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS821, SN54AS822 -55°C to 125°C 

SN74AS821, SN74AS822 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


2 




SN54AS821 

SN74AS821 




SN54AS822 

SN74AS822 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 5.5 

mm 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0,8 

■■ 

'oh 

High-level output current 

-24 

-24 


iql 

Low-level output currrent 

32 

48 


tw 

Pulse duration, CLK high or low 

9 

8 


^SU 

Setup time, data before CLKt 

7 

6 


th 

Hold time, data after CLKT 

0 

0 


Ta 

Operating free-air temperature 

-55 


125- 

0 

70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETEa 

TEST CONDITIONS 

SN54AS821 

SN54AS822 

SN74AS821 

SN74AS822 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = ”2 mA 

Vcc -2 

CM 

O 

(J 

> 

V 

Vcc = 4.5 V, Iqh = “ mA 

2.4 3.2 

2,4 3.2 

Vcc ~ 4.5 V, Igf-I = -24 mA 

2 

2 

Vql 

Vcc ” 'OL “ 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

iqzh 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 


'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 

H9I 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


1|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


'o* 

Vcc = ,5.5 V, Vq = 2.25 V 

-30 - 112 

-30 -112 

IBE^I 

'cc 

'AS821 

Vcc = 5.5 V 

Outputs high 

55 88 

00 

CO 

If) 

mA 

Outputs low 

68 109 

68 109 

Outputs disabled 

70 113 

70 113 

'AS822 

Outputs high 

55 88 

55 88 

Outputs low 

68 109 

68 109 

Outputs disabled 

70 113 

70 113 


^All typical values are at V^c = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IgS- 
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SI\I54AS821. SI\I54AS822, SN74AS821, SI\I74AS822 
10 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 fi, 

R2 = 500 £), 

Ta = MIN to MAX 

UNIT 

SN54AS821 

SN54AS822 

SN74AS821 

SN74AS822 

MIN MAX 

MIN MAX 

tPLH 

CLK 

Any Q 

3.5 9 

3.5 7.5 

ns 

tPHL 



fpZH 

0^ 

Any Q 

4 12 

4 1 1 

ns' 

tPZL 

4 13 

4 12 

fPHZ 

OC 

Any Q 

2 10 

2 8 

ns 

fPZL 

2 10 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS823, SI\I54AS824 
SI\I 74 A*? 8?3 <>I\I 74 ASR 74 
9 BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


I * Functionally Equivalent to AMD's AM29823 
and AM2g824 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine D- 
type edge-triggered flip-flops enter data on the 
low-to- high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS823 has 
noninverting D inputs and th e 'A S824 has 
inverting D inputs. Taking the CLR input low 
causes the nine Q outputs to go low 
independently of the clock. 

A buffered output-control input (OC)can be used 
to place the nine outputs in either normal logic 
state (high or low level) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered while the outputs are in the high- 
impedance state. 


D2825, JUNE 1 984-REVISED JANUARY 1986 

SN54AS823 . . . JT PACKAGE 
SN74AS823 ... DW OR NT PACKAGE 
(TOP VIEW) 


ocC 

rr 

7^ 

1 Vcc 

idC 

2 

23 

2 IQ 

2D(I 

3 

22 

D 2Q 

3D|I 

4 

21 

1 3Q 

4DE 

5 

20 

2 4Q 

5DC 

6 

19 

2 5Q 

6DC 

7 

18 

2 6Q 

7DC 

8 

17 

] 7Q 

8DC 

9 

16 

2 8Q 

9DC 

10 

15 

3 9Q 

clrL 

11 

14 

D CLKEN 

gndC 

12 

13 

D CLK 


SN54AS823 . . . FK PACKAGE 
SN74AS823 . . . FN PACKAGE 
(TOP VIEW) 


2D 

ID 

OC 

D 

D D a o 

Z > r- CN 

/ l—l LJl_I 
4 3 2 

LJ LJ l-J 1— ) " 

1 28 27 26 

3D ] 5 

2aC 3Q 

4D ] 6 

24 C 4Q 

5D ] ^ 

23: 5Q 

NC ]8 

22 [ NC 

6D ]9 

21 [ 6Q 

7D ]10 

2o: 7Q 

8D ]" 

laC 8Q 

12 13 14 
nmm 

15 16 17 18 
n f— in (— ) 

Q ICC o 

D ^ |Z O 

^ H ^ 

ID (3 

^ U S 


Id 

SN54AS824 . 

. . JT PACKAGE 

SN74AS824 ... DW OR NT PACKAGE 

(TOP VIEW) 

ocd l' 

U 24 3 Vcc 

idC 2 

23l] IQ 

2D C 3 

22 D 2Q 

30^4 

21 2 3Q 

4DL 5 

20ll 4Q 

5D Cs 

19 D 5Q 

6D C 7 

18 2 6Q 

7D La 

17 j 7Q 

8D Ca 

16 D 8Q 

9D C'O 

15 D 9Q 

CLR Lll 

14 2 CLKEN 

GND 

13 D CLK 

SN54AS824 . 

. . FK PACKAGE 

SN74AS824 . 

. . FN PACKAGE 

(TOP VIEW) 


D 

io io 

D D o a 

CN r- lO 

Z > »- CN 

iJj CJj 
4 3 2 

LJ LJ LJ LJ 

1 28 27 26 

3D ]a 

25[ 30 

4D ]6 

24 [ 40 

5D ]7 

23 [ 50 

NC ]8 

22[ NC 

6D ]9 

21 [ 60 

7D ]10 

20 [ 70 

8D ]'l 

19[ 80 

12 13 14 
r-if-im 

15 16 17 18 
nn nn 

|Q la: o 

D Z O 

r( ^ 

ID 

^ U S 
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ALS and AS Circuits 


SI\I54AS823, SI\I54AS824. Si\i74AS823, SN74AS824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54AS' family is characterized for operation over the full military temperature range of -55°C to 
125°C. The SN74AS' family is characterized for operation from 0°C to 70 °C. 


'AS823 FUNCTION TABLE 


'AS823 logic diagram (positive logic) 


2 


'AS823 logic symbol'l' 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12 

Pin numbers shown are for DW, JT, and NT packages. 
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SI\I54AS824, SI\I74AS824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


'AS824 FUNCTION TABLE 


INPUTS 

OUTPUT 

O 

OC 

CLR 

CLKEN 

CLK 

"b 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

L 

L 

H 

L 

t 

L 

H 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

Z 


'AS824 logic symbol 


(111 


(14) 


(13) 


_ (2) 


(41 


_ ( 6 ) 

(9) 

®5no) 



EN 

R 

G1 

> 1C2 

T r 

(23) 

nsh 




2D t> V 


(22) 


Xiai 

(21) 



(20) 



(191 



(181 



(17) 



(16) 



(15) 





IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

70 

SQ 

90 


'•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


'AS824 logic diagram (positive logic) 



IQ 


20 


30 


40 


50 


60 


70 


80 


90 
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SI\i54AS823, Si\i54AS824, SN74AS823. Sfil74AS824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS823, SN54AS824 -55°C to 125°C 

SN74AS823, SN74AS824 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS823 

SN54AS824 

SN74AS823 

SN74AS824 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0,8 

0.8 

V 

IqH High-level output current 

-24 

-24 


Iql Low-level output current 

32 

48 

BSEIIi 

tw Pulse duration 

CLR low 

5 

4 

ns 

CLK high or low 

9 

8 

Setup time 

before CLKT 

CLR inactive 

8 

8 

ns 

Data 

7 

6 

CLKEN high or low 

7 

6 

th Hold time, CLKEN or data after CLKT 

0 

0 

IIIQI 

Operating free-air temperature 

-55 125 

0 70 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS823 

SN54AS824 

SN74AS823 

SN74AS824 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc-2 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = -15 mA 



Vcc = 4.5 V, Iqh = - 24 mA 

2 

2 

VOL 

Vcc ~ 4.5 V, Iql = 32 mA 

0.3 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

rrA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 

^^911 

l| 

Vqc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

IID9I 

lo* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

'AS823 

Vcc = 5.5 V 

Outputs high 

49 80 

o 

00 

mA 

Outputs low 

61 100 

61 100 

Outputs disabled 

64 103 

64 103 

'AS824 

Vcc = 5.5 V 

Outputs high 

49 80 

49 80 

mA 

Outputs low 

61 100 

61 100 

Outputs disabled 

64 103 

64 103 


^All typical values are at '^CC = ^ V, T/^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS823, SI\I54AS824, SN74AS823, SI\I74AS824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

SN54AS823 

SN54AS824 

SN74AS823 

SN74AS824 

MIN MAX 

MIN MAX 

«PLH 

CLK 

Any Q 


3.5 7.5 

ns 

tPHL 



tPHL 

CLR 

Any Q 




tpZH 

OC 

Any Q 

4 12 

4 11 

ns 

tpZL 

4 13 

4 12 

tPHZ 

OC 

Any Q 

2 10 

2 8 

ns 

^PLZ 

2 10 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS825, SN54AS826 
SN74AS825. SN74AS826 
8 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 

D2825, JUNE 1984-REVISED JANUARY 1986 


■ • Functionally Equivalent to AMD's AM29825 

I and AM29826 

I • Improved Iqh Specifications 

I o Multiple Output Enables Allow Multiuser 

* Control of the Interface 

• Outputs Have Undershoot Protection 

Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effect 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

With the clock enable (CLKEN) low, the eight D- 
type edge-triggered flip-flops enter data on the 
low-to- high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS825 has non- 
inverting D inputs and the 'AS826 has inverting 
D inputs. Taking the CLR input low causes 
the eight Q outputs to go low independently of 
the clock. 

Multiuser buffered output-control inputs (OC1, 
OC2, and OC3) can be used to place the eight 
outputs in either a normal logic state (high or low 
level) or a high-impedance state. In the high- 
impedance state the outputs neither load nor 
drive the bus lines significantly. The high- 
impedance state and increased drive provide the 
capability to drive the bus lines in a bus- 
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 


SN54AS825 . . . JT PACKAGE 
SN74AS825 ... DW OR NT PACKAGE 
(TOP VIEW) 

^c 

0C3 
10 
20 
30 
4Q 
50 
60 
70 
80 

CLKEN 
CLK 

SN54AS825 . . . FK PACKAGE 
SN74AS825 . . . FN PACKAGE 


20 

30 

40 

NC 

50 

60 

70 


SN54AS826 . . . JT PACKAGE 
SN74AS826 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS826 . . . FK PACKAGE 
SN74AS826 . . . FN PACKAGE 


20 

30 

40 

NC 

50 

60 

70 


NC — No internal connection 


(TOP VIEW) 


CM 4- o cn 



(TOP VIEW) 
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ALS and AS Circuits 


SN54AS825, SI\I54AS826, SN74AS825, SI\i74AS826 
8-BiT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54AS' family is characterized for operation over the full military temperature range of -55°C to 
125°C. The SN74AS' family is characterized for operation from 0°C to 70 °C. 


'AS825 FUNCTION TABLE 


'AS825 logic diagram (positive logic) 



Pin numbers are for DW, JT, and NT packages. 
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SN54AS826, SI\I74AS826 
8 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 






SI\I54AS825, SI\I54AS826, SI\I74AS825, SI\I74AS826 
8 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: 

SN54AS825, SN54AS826 -55°C to 125°C 

SM74AS825, SN74AS826 0°C to 70°C 

Storage temperature range -65 to 150 °C 


recommended operating conditions 



V|H High-level input voltage 

V|L Low-level input voltage 

Iqh High-level output current 


IqL Low-level output current 

Puls6 durstion 

CLR low 


CLK high or low 

tsu Setup time before CLKt 

CLR inactive 

Data 


CLKEN high or low 

th Hold time, CLKEN or data after CLKt 


Ta Operating free-air temperature 


T, 



eiectrical characteristics over recommended operating free-air temperature range (uniess otherwise 
noted) 



TEST CONDITIONS 


Vcc = 4.5 V, 


Vcc = 4.5 V to 5.5 V, Iqh 


Vcc = 4.5 V, Iqh 


SN54AS826 


MIN TYPT IV 


Vcc = 4.5 V, 


Vcc = 4.5 V, . 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V, 


Vcc = 5.5 V 


Vcc = 5.5 V 



Iql = 52 mA 


lOL = 48 mA 


Vq = 2.7 V 


Vq = 0.4 V 


V| = 7 V 


V| = 0.4 V 


Vq = 2.25 V 


Outputs high 


Outputs low 


Outputs disabled 


Outputs high 


Outputs low 


Outputs disabled 


^All typical values are at Vcc, = 5 V, Ta = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, Iqs- 
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SI\!54AS825, SI\I54AS826, SI\174AS825, SI\I74AS826 
8 BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 0, 

Ta = min to MAX 

UNIT 

SN54AS825 

SN54AS826 

SN74AS825 

SN74AS826 

MIN MAX 

MIN MAX 

tPLH 

CLK 

Any Q 


3.5 7.5 

ns 

tPHL 


3.5 11 

fPHL 

CLR 

Any Q 

■cbjHHUI 

3,5 13 

ns 

tPZH 

OC 

Any Q 

4 12 

4 1 1 

ns 

fpZL 

4 13 

4 12 

tPHZ 

OC 

Any Q 

2 10 

2 8 

ns 

fPLZ 

2 10 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT 

PREVIEW 


SN54ALS832A, SN54AS832B, SI\I74ALS832A, SI\I74AS832B 

HEX 2-INPUT OR DRIVERS 


1 9 High Capacitive Drive Capability 

• 'ALS832A has Typical Delay Time of 4.8 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of 4.5 mW per Gate 

• 'AS832B has Typical Delay Time of 3.2 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of Less than 13 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
OR drivers. They perf orm the Boolean 
functions Y = A -f B or Y = A*B in positive logic. 

The SN54ALS832A and SN54AS832B are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS832A and SN74AS832B are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each driver) 


iNPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


logic symbol'!’ 



This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


D2661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS832A. SN54AS832B . . . J PACKAGE 
SN74ALS832A, SN74AS832B . . . DW OR N PACKAGE 
(TOP VIEW) 



SN54ALS832A, SN54AS832B . . . FK PACKAGE 
(TOP VIEW) 

O 

>- cQ < u m 
to 

6A 
6Y 
5B 
5A 
5Y 


> Q >- < to 

CO z 'T 

u 

logic diagram (positive logic) 

1A 
IB 
2A 
2B 
3A 
3B 
4A 
4B 
5A 
SB 
6A 
6B 




PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54ALS832A, SI\I74ALS832A 
HEX 2-INPUT OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS832A -55°Cto125°C 

SN74ALS832A °C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS832A 

SN74ALS832A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


inH 

V|H High-level input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.7 

0.8 

mm 

Iqh High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 

IDSI 

Ta Operating free-air temperature 

-55 125 

o 

o 

mm, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS832A 

SN74ALS832A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

■1 

vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

1 

V 

Vcc = 4.5 V, Iqh = “3 triA 

2.4 3.2 

mmamammm 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc 4.5 V, Iqh = -15 mA 


2 

VOL 

Vcc - 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, / V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo* 

Vcc = 5.5 V, Vo = 2,25 V 

- 30 - 1 1 2 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 4,5 V 

6 9 

6 9 


ICCL 

Vcc = 5.5 V, V| = 0 V 

9.5 16 

9.5 16 

IQQII 


^All typical values are at V^c = 5 V, = 25°C 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V. 

Cl = 50 pF. 
rl ■= 500 n, 

Ta = 25°C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl ■= 500 n 

Ta = MIN to MAX 

UNIT 

'ALS832A 

SN54ALS832A 

SN74ALS832A 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

6 

2 1 1 

2 9 

ns 

tPHL 

4 

1 10 

00 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS832B, SN74AS832B 
HEX 2-ll\IPUT OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VcC 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS832B -55°C to 125°C 

SN74AS832B °C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 




PARAMETER 

TEST CONDITIONS 

SN54AS832B 

SN74AS832B 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1,2 

V 

Vqh 

Vcc = 4,5 V to 5.5 V, Iqh “ “2 mA 

< 

o 

o 

< 

o 

o 

1 

V 

Vcc = 4.5 V, Iqh = “ 3 triA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -40 mA 

2 


Vcc - 4.5 V, Iqh - -48 mA 


2 

VOL 

Vcc ~ 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc - 4.5 V, Iql = 48 mA 


0,35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

IH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 

mA 

'CCH 

Vcc “ ^1 “ ^ 

11 17 

11 17 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

22 36 

22 36 

mA 


^All typical values are at = 5 V, T/\ = 25°C 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS' 



SN54ASS32B 

SN74AS832B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

V|[-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

HBH 

Iqh High-level output current 

-40 

-48 


Iql Low-level output current 

40 

48 


T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n 

Ta = MIN to MAX 

UNIT 

SN54AS832B 

SN74AS832B 

MIN MAX 

MIN MAX 

fPLH 

A or B 

Y 

1 7 

1 6.3 

ns 

tPHL 

1 7 

1 6.3 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS841, SN54AS841, SI\I54ALS842, SI\I54AS842 
SN74ALS841, SN74AS841, SI\I74ALS842, SI\I74AS842 
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 

D2910, DECEMBER 1983 - REVISED MAY 1986 


( • 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading' 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mit DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 0-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The ten latches are transparent D-type. The 
'ALS841 and 'AS841 have noninverting data (D) 
inputs. The 'ALS842 and 'AS842 have inverting 
D inputs. 

A buffered output control (OC) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control does not affect the internal 
operation of the latches. Old data can be retained 
or new data can be entered while the outputs 
are off. 

The -1 versions of the SN74ALS841 and 
SN74ALS842 parts are identical to the standard 
versions except that the recommended 
maximum Iql >s increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS841 
and SN54ALS842. 


SN54ALS841, SN54AS841 . . . JT PACKAGE 
SN74ALS841, SIM74AS841 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS841, SN54AS841 . . . FK PACKAGE 
SN74ALS841 , SN74AS841 . . , FN PACKAGE 

(TOP VIEW) 

u 

Q Q |U U U O O 
tM r-lO Z > -- t\] 



•- O 


SN54ALS842, SN54AS842 . . . JT PACKAGE 
SN74ALS842, SN74AS842 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS842, SN54AS842 . . . FK PACKAGE 
SN74ALS842, SN74AS842 . . . FN PACKAGE 
(TOP VIEW) 



|Q |Q D O U O O 

O) O Z Z O 01 

O - 


NC — No internal connection 
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current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
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ALS and AS Circuits 


SI\I54ALS841. SN54AS841, SN54ALS842, SN54AS842 
SI\I74ALS841, SI\I74AS841, SI\I74ALS842, SI\I74AS842 
10 BIT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 


The SN54ALS841, SN54AS841, SN54ALS842, and SN54AS842 are characterized for operation over 
the full military temperature range of -55°C to 125°C. The SN74ALS841, SN74AS841 , SN74ALS842, 
and SN74AS842 are characterized for operation from 0°C to 70 °C. 

FUNCTION TABLES 


'ALS841, "ASBAI 'ALS842, 'AS842 



'ALS841, 'AS841 logic symbol^^ 'ALS841, 'AS841 logic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
I EC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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SI\I54ALS841, SN54AS841, SI\I54ALS842, SN54AS842 
SI\i74ALS841, SI\I74AS841, SN74ALS842. SN74AS842 
lO BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: 

SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 -55°C to 125°C 

SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 0°C to 70°C 

Storage temperature range -65°Cto150°C 
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ALS and AS Circuits 


SN54ALS841, SN74ALS841 

IB-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54ALS841 

SN74ALS841 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 


V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 

mA 


48^ 

tw Pulse duration, enable C high 

25 

20 

ns 

tsu Setup time, data before enable Ci 

16 

10 

ns 

ith Hold time, data after enable Ci 

7 

5 

WBSM 

Operating free-air temperature 

-55 125 

o 

o 

°c 


^The 48-mA limit applies only to the -1 versions and only if Vcc 's maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS841 

SN74ALS841 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -1 mA 



Vcc “ 4.5 V, IQH = -2.6 mA 



VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Vcc = 4.75 V, Iql = 48 mA(-1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

mA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

ixA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

mA 

Icc 

Vcc = 5.5 V 

Outputs high 

19 30 

19 30 

mA 

Outputs low 

38 62 

38 62 

Outputs disabled 

23 40 

23 40 


*AI1 typical values are at Vcc = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


2-656 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 






























































SN54ALS841, SI\I74ALS841 
lO-BIT BUS INTERFACE D TYPE LATCHES WITH 3 STATE OUTPUTS 


'ALS841 switching characteristics (see Note 1) 





Vcc - 5 V. 


Vcc ” '^■5 V to 5.5 V, 






Cl “ 50 pF, 


Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 !), 

R2 - 500 n, 

Ta - 25‘>C 


R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




SN54/74ALS841 

SN54ALS841 

SN74ALS841 





MIN TYP MAX 

i^im 


MIN TYP 

MAX 


tpLH 



8.5 1 1 

2 

15 

2 

13 


tPHL 



8.5 11 

2 

15 

2 

13 


tPLH 



14 18 

7 

25 

7 

21 


fPHL 



17 23 

8 

30 

8 

26 


tpZH 

OC 

Q 

7.5 10 

2 

14 

2 

12 


fPZL 

7.5 10 

2 

14 

2 

12 


tPHZ 

OC 

Q 

6 8 

2 

12 

2 

10 


fPLZ 

Z L 

2 

14 

2 

12 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS842, SN74ALS842 

10 BIT BUS IWTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS842 

SN74ALS842 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

~ 1 

-2.6 

Bifll 

Iql Low-level output current 

12 

24 

mA 


48^ 

tw Pulse duration, enable C high 

25 

20 

ns 

tgu Setup time, data before enable Cf 

16 

10 

ns 

th Hold time, data after enable Ci 

7 

5 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


^The 48-mA limit applies only to the -1 versions and only if Vcc 's maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS842 

SN74ALS842 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = - 1 8 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = '^•5 V to 5.5 V, Iqh = -0.4 mA 

Vcc- 2 

< 

o 

o 

1 

V 

Vcc = V, Iqh - ~ ^ 

2.4 3.3 


Vcc “ 4.5 V, Iqh = -2.6 mA 



VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Vcc “ 4.75 V, Iql = 48 mA(-1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/rA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

IxA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

/rA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 . -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

20 35 

20 35 

mA 

Outputs low 

CO 

Vl 

48 74 

Outputs disabled 

27 44 

27 44 


*AII typical values are at V^c = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS842, SI\i74ALS842 
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


'ALS842 switching characteristics (see Note 1) 





Vcc = 5 V, 



Vcc = 4.5 V to 5.5 V, 






Cl = 50 pF, 



Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 0, 

R2 = 500 Q, 

Ta = 25 °C 



R1 = 500 Q, 

R2 - 500 !2, 

Ta = MIN to MAX 


UNIT 




•ALS842 

SN54ALS842 

SN74ALS842 





MIN TYP max 

MIN 

MAX 

MIN 

MAX 


fPLH 


Q 

11 

15 

4 

22 

4 

18 

ns 

tPHL 


8 

1 1 

3 

17 

3 

13 

tPLH 


Q 

17 

23 

8 

31 

8 

27 


tPHL 


13 

18 

6 

24 

6 

20 


tPZH 

OC 


8 

10 

2 

14 

2 

12 

ns 

tpZL 


8 

1 1 

2 

14 

2 

12 

tPHZ 

OC 

Q 

6 

8 

.1 12 

1 10 

ns 

tPLZ 

7 

9 

2 

14 

2 

12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS841, SN54AS842 
SN74AS841, SN74AS842 

10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 




SN54AS841 

SN74AS841 




SN54AS842 

SN74AS842 

UNIT 



MIN 

NOM MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

■■ 

'oh 

High-level output current 

-24 

-24 

BiBU 

'OL 

Low-level output current 

32 

48 


tyv 

Pulse duration, enable C high 

5 

4 

ns 

fsu 


3.5 

2.5 

ns 

th 

Hold time, data after enable Cf 

3.5 

2.5 


Ta 

Operating free-air temperature 

-55 

125 

0 

70 

■ail 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS841 

SN54AS842 

SN74AS841 

SN74AS842 

UNIT 

MIN TYPT MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, lOH =-15 mA 

2.4 3.2 


Vcc = 4.5 V, IqH = -24 mA 

2 

2 

VOL 

Vcc = 4.5 V, Iql = 32 mA ’ 

0.25 0.5 


V 

Vcc “ 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5-5 V, Vq = 2.7 V 

50 

50 

fA 

'OZL 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

-50 

pA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

IxA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o'" 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

'AS841 

Vcc = 5.5 V 

Outputs high 

36 60 

36 60 

mA 

Outputs low 

58 94 

58 94 

Outputs disabled 

56 92 

56 92 

'AS842 

Outputs high 

38 62 

CM 

CO 

CO 

CO 

Outputs low 

60 97 

60 97 

Outputs disabled 

58 95 

58 95 


^All typical values are at Vqq = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


2-660 


Texas ^ 
Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


















































SN54AS841, SI\i54AS842 
SI\I74AS841, SM74AS842 
10 BIT BUS INTERFACE D TYPE LATCHES WITH 3-STATE OUTPUTS 


'AS841 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS841 

SN74AS841 

MIN MAX 

MIN MAX 

tPLH 

D 

Q 

1 8.5 

1 6.5 

ns 

tPHL 

1 10 

1 9 

tPLH 

C 

Q 

2 13 

2 12 

ns 

tPHL 

2 13 

2 12 

tPZH 

OC 

Q 

2 13.5 

2 10.5 

ns 

tpZL 

2 15 

2 13.5 

tPHZ 

OC 

Q 

1 10 

1 8 

ns 

tPLZ 

1 10 

1 8 



'AS842 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS842 

SN74AS842 

MIN MAX 

MIN MAX 

tPLH 

D 

Q 

1 11 

1 8.5 

ns 

tpHL 

1 , 10 

1 9 

tPLH 

C 

Q 

2 13 

2 12 

ns 

tPHL 

2 13 

2 12 

tPZH 

OC 

Q 

2 14.5 

2 12 

ns 

tPZL 

2 15 

2 12.5 

iPHZ 

OC 

Q 

1 10 

1 8 

ns 

^PLZ 

1 10 

1 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS843, SI\I54AS843, SI\i54ALS844, SI\I54AS844 
SI\I74ALS843, SN74AS843, SI\I74ALS844, SI\I74AS844 
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 

D2910, DECEMBER 1983 - REVISED MAY 1986 


I * 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

o Power-Up High Impedance 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The nine latches are transparent D-type. The 
'ALS843 and 'AS843 have noninverting data (D) 
inputs. The 'ALS844 and 'AS844 have inverting 
D inputs. 

A buffered output control (OC) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The -1 versions of the SN74ALS843 and 
SN74ALS844 parts are identical to the standard 
versions except that the recommended 
maximum Iql is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS843 
and SN54ALS844. 


SN54ALS843, SN54AS843 . . . JT PACKAGE 
SN74ALS843, SN74AS843 . . . DW OR IMT PACKAGE. 
(TOP VIEW) 



SN54ALS843, SN54AS843. . . FK PACKAGE 
SN74ALS843, SN74AS843 . . . FN PACKAGE 
(TOP VIEW) 


a u 

Q Q iu u u o a 

C\] r- lo Z > '- CM 



SN54ALS844, SN54AS844 . . . JT PACKAGE 
SN74ALS844, SN74AS844 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS844, SN54AS844 . . . FK PACKAGE 
SN74ALS844. SN74AS844 .. . FN PACKAGE 
(TOP VIEW) 


IQ IQ |(j (j u o a 

CM lo Z > .- CM 



NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessaijly incluoe testing ef all parameters. 
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ALS and AS Circuits 


SN54ALS843. SN54AS843, SI\i54ALS844, SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 
9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


The SN54ALS843, SN54AS843, SN54ALS844, and SN54AS844 are characterized for operation over 
the full military temperature range of - 55 °C to 1 25 °C. The SN74ALS843, SN74AS843, SN74ALS844, 
and SN74AS844 are characterized for operation from 0°C to 70°C. 

'ALS843, 'AS843 FUNCTION TABLE 'ALS843, 'AS843 logic diagram (positive logic) 
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SI\I54ALS843, SI\I54AS843, SI\I54ALS844, SI\I54AS844 
SI\I74ALS843, SI\I74AS843, SI\I74ALS844, SI\I74AS844 
9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


'ALS844, 'AS844 FUNCTION TABLE 

INPUTS I OUTPUT 


Q 


H 

L 

H 

L 

Qo 

z 


'ALS844, 'AS844 logic diagram (positive logic) 



'ALS844, 'AS844 logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 




absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS', SN54AS' -55°C to 125°C 

SN74ALS', SIM74AS' 0°C to 70°C 

Storage temperature range -65°C to 150°C 
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SN54ALS843, SN54ALS844 
SI\I74ALS843, SN74ALS844 

9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS843 

SN54ALS844 

SN74ALS843 

SN74ALS844 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 55 

1 

8 

wm 

V||-| High-level input voltage 

2 

2 

m 

V|L Low-level input voltage 

0. 7 

0.8 

mm 

IqH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 



481' 

Pulse duration 

CLR or PRE low 

40 

35 

ns 

C high 

25 

20 

tgg Setup time, data before enable Ci 

16 

10 


th Hold time, data after enable Ci 

7 

5 


Operating free-air temperature 

-55 125 

o 

o 

■a 


^The 48-mA limit applies only to the-1 versions and only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS843 

SN54ALS844 

SN74ALS843 

SN74ALS844 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc l| = - 18 mA 

- 1.2 

- 1.2 

V 

Vqh 

Vcc “ ^ ^'5 V, loH = -0.4 mA 

< 

o 

o 

1 

Vcc-2 

V 

Vcc = 4.5 V, IqH = — 1 mA 

2.4 .3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 24 mA 


0.35 0.5 

Vcc “ 4.75 V, Iql = 48 mA(-1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 

AtA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

a<a 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H ■ 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

nA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

' 0 ^ 

Vcc = 5.5 V, Vo = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

'ALS843 

Vcc = 5.5 V 

Outputs high 

(D 

CO 

CM 

21 36 

mA 

Outputs low 

41 67 

41 67 

Outputs disabled 

25 42 

5 ! 

CM 

'ALS844 

Outputs high 

21 36 

21 36 

Outputs low 

41 72 

41 72 

Outputs disabled 

28 48 

CO 

00 

CM 


^All typical values are at = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54ALS843, SI\I54ALS844 
SI\I74ALS843, SI\I74ALS844 
9 BIT BUS IWTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


'ALS843 switching characteristics (see Note 1) 


TO 

(OUTPUT) 



Vcc = 5 V, 
Cl = 50 pF, 
R1 = 500 fi, 
R2 = 500 fi. 
Ta = 25 °C 


MIN TYP MAX 


1 1 


11 15 


Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF,. 

R1 = 500 Q, 

R2 = 500 n, 

Ta = min to MAX 


SN54ALS843 SN74ALS843 


16 

23 

13 

19 

19 

26 

19 

26 

14 

21 



ALS844 switching characteristics (see Note 1) 


TO 

(OUTPUT) 




Vcc 

Cl 

R1 

R2 

Ta 

= 5 V, 

50 pF, 

500 n. 

500 a, 

= 25°C 

1 'ALS844 

MIN 

TYP 

MAX 


1 1 

16 


9 

13 


17 

24 


14 

19 


13 

19 


19 

26 


19 

26 


16 

23 


10 

15 


12 

18 

1 7 10 


5 

9 


Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 !), 

Ta = MIN to MAX 


SN54ALS844 SN74ALS844 





NOTE 1; LoacJ circuit and voltage waveforms are shown in Section 1 
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SN54AS843, SI\i54AS844 
SN74AS843, SI\I74AS844 

9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS843 

SN54AS844 

SN74AS843 

SN74AS844 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltagfe 

4.5 5 55 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-24 

-24 

BSOI 

Iql Low-level output current 

32 

48 

13^1 

tw Pulse duration, enable C high 

CLR or PRE low 

5 

4 

ns 

C high 

5 

4 

tsu Setup time, data before enable CL 

3.5 

2.5 

ns 

^h Hold time, data after enable CL 

3.5 

2.5 


tr Recovery time 

PRE 

17 

15 

ns 

CLR 

16 

14 

Ta operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS843 

SN54AS844 

SN74AS843 

SN74AS844 

UNIT 

MIN TYpT MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

vqh 

Vcc = 4.5 V, , Iqh = -2 mA 

Vcc-2 

Vcc-2 

V 

Vcc = 4.5 V, Iqh 15 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -24 mA 

2 

2 

Vql 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 


lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 

IHSlil 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

moon 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mm 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

'AS843 

Vcc - 3-3 V, 

Outputs high 

37 62 

37 62 

mA 

Outputs low 

56 92 

56 92 

Outputs disabled 

. 56 92 

56 92 

'AS844 

Outputs high 

39 64 

39 64 

Outputs low 

58 95 

58 95 

Outputs disabled 

58 95 

58 95 


^All typical values are at Vcc = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs- 
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SN54AS843. SN54AS844 
SN74AS843, SN74AS844 
g-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


'AS843 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS843 

SN74AS843 

MIN MAX 

MIN MAX 

tPLH 

D 

Q 

1 8.5 

1 6.5 

ns 

tPHL 

1 10 

1 9 

fPLH 

C 

0 

2 13 

2 12 

ns 

tPHL 

2 13 

2 12 

tPLH 

PRE 

Q 

2 12 

2 10 

ns 

tPHL 


Q 

2 14 

2 13 

ns 

tPZH 

OC 

Q 

2 13.5 

2 10.5 

ns 

'PZL 

2 15 

2 13.5 

tPHZ 

OC 

Q 

1 10 

.1 8 

ns 

*PLZ 

1 10 

1 8 


‘AS844 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 0, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS844 

SN74AS844 

MIN 

MAX 

MIN 

MAX 

tPLH 

D 

Q 

1 11 

1 8.5 

ns 

IPHL 

1 11 

1 10 

tPLH 

C 

0 

2 

14 

2 

12.5 

ns 

IPHL 

2 

14 

2 

13 

tPLH 

PRE 

Q 

2 

12 

2 

10 

ns 

tPHL 

CLR 

Q 

2 

14.5 

2 

13.5 

ns 

tpZH 

OC 

Q 

2 

14.5 

2 

12 

ns 

tPZL 

2 

15 

2 

13.5 

tPHZ 

OC 


1 10 

1 8 


tPLZ 


1 10 

1 8 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS845, SN54AS845, SN54ALS846, SI\I54AS846 
SI\I74ALS845, SN74AS845, SN74ALS846, SI\I74AS846 
8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 

D2825, DECEMBER 1983-REVISED APRIL 1986 


I * 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provides Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type. The 
'ALS845 and 'AS845 have noninverting data (D) 
inputs. The 'ALS846 an d 'AS 846 have inverting 
D inputs. Since CLR a nd PR E are independent of 
the clock, taking the CLR input low will c ause 
the eight Q outputs to go low. Taking the PRE 
input low will c ause the eigh t Q outputs to go 
high. When both PRE and CLR are taken low, the 
outputs will follow the preset condition. 

The buffered output control inputs (OC1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or a high-impedance state. In the high- 
impedance state, the outputs neither load nor 
drive the bus lines significantly. The high- 
impedance state and increased drive provide the 
capability to drive the bus lines in a bus- 
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the latches. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 


SN54ALS845, SN54AS845 . . . JT PACKAGE 
SN74ALS845. SN74AS845 . . . DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS845, SN54AS845 . . . FK PACKAGE 
SN74ALS845, SN74AS845 . . . FN PACKAGE 
(TOP VIEW) 



Q ICC Q U U |UJ a 

SN54ALS846, SN54AS846 . . . JT PACKAGE 
SN74ALS846, SN74AS846 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS846. SN54AS846 . . . FK PACKAGE 
SN74ALS846. SN74AS846 . . . FN PACKAGE 
(TOP VIEW) 



IQ ICC D u u K a 

col-f Z Z f CD 

lu ^ !□. 


NC — No internal connection 


PRODUCTION DATA documents i.:ptaln information 
current as of publication date. Products conform to 
these specifications per the terms of Texas 
Instruments standard warranty. Production 
processing does not necessarily include testing of all 
parameters. 
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SN54ALS845, SI\I54AS845, SI\i54ALS846, SN54AS846 
SN74ALS845, SI\I74AS845, SN74ALS846, SI\I74AS846 
8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


The -1 versions of the SN74ALS845 and SN74ALS846 parts are identical to the standard versions except 
that the recommended maximum Iql 's increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS845 and SN54ALS846. 

The SN54ALS845, SN54AS845, SN54ALS846, and SN54AS846 are characterized for operation over 
the full military temperature range of — 55°C to 1 25°C. The SN74ALS845, SN74AS845, SN74ALS846, 
and SN74AS846 are characterized for operation from 0°C to 70 °C. 

FUNCTION TABLES 

'ALS845, 'AS845 'ALS846, 'AS846 



INPUTS 

OUTPUT 

PRE 

CLR 

bci 

0C2 

bC3 

C 

D 

O 

L 

H 

L 

L 

L 

X 

X 

H 

H 

L 

L 

L 

L 

X 

X 

L 

L 

L 

L 

L 

L 

X 

X 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

L 

L 

L 

L 

X 

Qo 

X 

X 

X 

X 

H 

X 

X 

Z 

X 

X 

X 

H 

X 

X 

X 

z 

X 

X 

H 

■ X 

X 

X 

X 

z 


logic symbols'!' 


'ALS845, 'AS845 


OC1 

6c2 

OC3 

prI 

CLR 

C 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


( 1 ) 




( 2 ) 




(23) 




( 11 ) 




(13) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 


( 10 ) 


i> "V 


( 22 ) 

( 21 ) 

( 20 ) 

(19) 

(18) 

(17) 

(16) 

(15) 


IQ 

2Q 

30 

40 

50 

60 

70 

80 


These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


INPUTS 

OUTPUT 


CLR 

bci 

bC2 

bC3 

C 

"d 

Q 

L 

H 

L 

L 

L 

X 

X 

H 

H 

L 

L 

L 

L 

X 

X 

L 

L 

L 

L 

L 

L 

X 

X 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

X 

Qo 

X 

X 

X 

X 

H 

X 

X 

z 

X 

X 

X 

H 

X 

X 

X 

z 

X 

X 

H 

X 

X 

X 

X 

z 


'ALS846, 'AS846 


0C1 

8i 



OC2 


EN 


ocslHlU:^ 




pSeI^^ 

S2 



R 



Cl 


id‘^* 


jTi 

(22) ^r, 




('*) l\ 





(20) 

30 

i5 


(19) .o 

55*” 


(18) 



(17) 

CD 

76*®’ 


(16) 

85*H>J^ 


*’"> 80 
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Sni54ALS845, SN54AS845, SI\I54ALS846, SI\I54AS846 
SN74ALS845, SN74AS845, SI\I74ALS846, SI\I74AS846 
8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 

logic diagrams (positive logic) 

'ALS845, 'AS845 'ALS846, 'AS846 



Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: 

SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 -55°C to 125°C 

SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 -0°C to 70°C 

Storage temperature range - 65 “C to 1 50°C 
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SI\I54ALS845, SI\I74ALS845 

8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 


2 


I^The extended limit applies only if '^CC is maintained between 4.75 V and 5.25 V. The 48 mA limit applies for SN74ALS845-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS845 

SN74ALS845 

UNIT 

MIN TYPt MAX 

MIN TYP* MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V,' Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

1 

V 

Vcc ~ 4.5 V, Iqh = -1 mA 



Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ 4.5 V, Iql = 24 mA 

(Iql = 48 mA for -1 versions) 


0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo' 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

HD 

Icc 

Vcc = 5.5 V 

Outputs high 

21 36 

21 36 

mA 

Outputs low 

CD 

41 67 

Outputs disabled 

25 42 

25 42 


^All typical values are dt = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS' 



SN54ALS845 

SN74ALS845 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

lOH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 

mA 


481 

tw Pulse duration 

CLR or PRE low 

40 

35 

ns 

C high 

25 

20 

tsu Setup time, data before enable Ci 

16 

10 


th Hold time, data after enable Ci 

7 

5 


T^ Operating free-air temperature 

-55 125 

0 70 

mm 
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SI\I54ALS845, SN74ALS845 
8-BlT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 





Vcc = 5 V, 



Vcc “ V to 5.5 V, 






Cl = 50 pF, 



Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 fl, 

R2 = 500 fl, 
Ta = 25 °C 



R1 = 500 fi, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




•ALS845 

SN54ALS845 

SN74ALS845 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

0 


7 . 

11 

2 

15 

2 

13 


fPHL 


11 

15 

4 

20 

4 

18 


tPLH 


Q 

12 

18 

5 

25 

5 

21 

ns 

tPHL 


16 

23 

8 

30 

8 

26 

tPLH 

PRE 

Q 

13 

19 

5 

25 

6 

22 

ns 

tPHL 

19 

26 

4 

35 

6 

30 


tPLH 

CLR 

Q 

19 

26 

4 

35 

6 

30 

ns 

fPHL 

16 

22 

6 

28 

6 

24 

ns 

fpZH 

OC 

Q 

9 

14 

2 

18 

3 

16 


tpZL 

12 

17 

4 

20 

5 

18 


tPHZ 

OC 

Q 

4 

9 

1 12 

1 1 1 


tPLZ 

6 

1 1 

2 

14 

2 

12 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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ALS and AS Circuits 


SI\I54ALS846, SN74ALS846 

8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54ALS846 

SN74ALS846 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|H High-level Input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.7 

0.8 

■■ 

iOH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 

mA 


48 + 

tw Pulse duration 

CLR or PRE low 

40 

35 

ns 

C high ^ 

25 

20 

tgu Setup time, data before enable Cl 

16 

10 


th Hold time, data after enable Cl 

7 

5 


Ta Operating free-air temperature 

-55 125 

0 70 

Hi' 


^The extended limit applies only if Vqc is maintained between 4.75 V and 5.25 V. The 48 mA limit applies for SN74ALS846-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS846 

SN74ALS846 

UNIT 

MIN TYP+ MAX 

MIN TYP+ MAX 

V|K 

Vcc l| = - 18 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc = 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

< 

o 

o 

1 

V 

Vcc ~ ^'5 'oh = ~ + 'tiA 



Vcc “ ^'5 ^OH = -2.6 mA 


mmBmm 

VOL 

Vcc ~ V, Iql = +2 mA 

0.25 0.4 


V 

Vcc = 4.5 V, Iql = 24 mA 

dOL = 48 mA for -1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

BBli 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

HQ^HH 

'0^ 

Vcc = 5.5 V, Vq = 2,25 V 

-30 -112 

-30 -112 


'cc 

Vcc “ ^ 

Outputs high 

22 36 

22 36 

mA 

Outputs low 

43 72 

43 72 

Outputs disabled 

CO 

CO 

CM 

00 

00 

CM 


^All typical values are at Vqc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS846, SI\I74ALS846 
8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 
Cl = 50 pF, 
R1 - 500 n, 

R2 = 500 a. 
Ta = 25 °C 



Vcc “ ^ V, 

Cl - 50 pF. 

R1 - 500 0, 

R2 - 500 Q. 

Ta - MIN to MAX 


UNIT 




'ALS846 


SN54ALS846 

SN74ALS846 





MIN TYP MAX 

MiN 

MAX 

MIN 

MAX 


tPLH 



11 

16 

4 

22 

4 

20 


tPHL 



9 

13 

3 

17 

3 

15 


tPLH 

c 


17 

23 

8 

31 

8 

27 

ns 

tPHL 


14 

19 

6 

26 

6 

22 

fPLH 

PRE 


13 

17 

5 

24 

5 

20 


tPHL 


18 

24 

9 

36 

9 

26 


tPLH 

CLR 

Q 

14 

19 

6 

23 

6 

21 


tPHL 

16 

21 

9 

25 

9 

23 


tPZH 

OC 

Q 

10 

13 

3 

17 

3 

15 


tPZL 

13 

17 

5 

20 

5 

18 


tPHZ 

OC 

Q 

7 

10 

1 

12 

1 

11 


tPLZ 

7 

1 1 

2 

14 

2 

12 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS845, SN54AS846 
SI\I74AS845, SN74AS846 

8-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54AS845 

SN54AS846 

SN74AS845 

SN74AS846 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

VqC Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

'2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

lOH High-level output current 

-24 

-24 


Iql Low-level output current 

32 

48 


t^v Pulse duration 

CLR or PRE low 

5 

4 

ns 

C high 

5 

4 

tsu Setup time, data before enable CL 

3.5 

2.5 

ns 

th Hold time, data after enable Ci 

3.5 

2.5 

IIIQ9I 

tr Recovery time 

PRE 

17 

15 

ns 

CLR 

16 

14 

Ta operating free-air temperature 

-55 125 

o 

o 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS845 

SN54AS846 

SN74AS845 

SN74AS846 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V, Iqh = mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, IqI-I = -15 mA 

BMEamm 

2.4 3.2 

Vcc = 4.5 V, Iqh = ■'24 mA 

2 

2 

VOL 

Vcc 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, • Iql = 48 mA 


0.35 0.5 

'OZH 

Vqc = 5.5 V, Vq = 2.7 V 

50 

50 


'OZL 

Vqc = 5.5 V, Vq = 0.4 V 

-50 

-50 


l| 

Vqc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vqc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vqc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

iQmii 

'o* 

Vqc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


icc 

'AS845 

Vqc = 5.5 V 

Outputs high 

35 58 

35 58 

mA 

Outputs low 

52 85 

CO 

CM 

LO 

Outputs disabled 

52 85 

52 85 

'AS846 

Outputs high 

36 59 

36 59 

Outputs low 

53 87 

53 87 

Outputs disabled 

53 87 

53 87 


^All typical values, are at Vqq = 5 V, T/^ = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS845, SI\I54AS846 
SI\I74AS845, SI\I74AS846 
8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


'AS845 switching characteristics (see Note 1) 
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SI\I74AS850, SI\174AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

D2822, DECEMBER 1983-REVISED JANUARY 1986 


1 9 4-Line to 1-Line Data Selectors/Multiplexers 
That Can Select 1 of 16 Data Inputs. 

Typical Applications: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Cascadable to n-Bits 

• 3-State Bus Driver Outputs 

• 'AS850 Offers Clocked Selects; 'AS851 
Offers Enable-Controlled Selects 

• Has a Master Output Control (G) for 
Cascading and Individual Output Controls 
(GY, GW) for Each Output 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-line to one-line data 
selectors/multiplexers provide full binary 
decoding to select one-of-sixteen data sources 
with complementary Y and W outputs. The 
'AS850 has a clock-controlled select register 
allowing for a symmetrical presentation of the 
select inputs to the decoder while the 'AS851 
has an enable-controlled select register allowing 
the user to select and hold one particular data 
line. 

A buffered group of output controls (G, GY, GW) 
can be used to place the two-outputs in either 
a normal logic (high or low logic level) or a high- 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without the 
need for interface or pull-up components. 


SN74AS850, SN74AS851 . . . N PACKAGE 
(TOP VIEW) 



SN74AS850, SN74AS851 . . . FIM PACKAGE 
(TOP VIEW) 



•CLK for 'AS850 or SC for 'AS851 


The output controls do not affect the internal operations of the data selector/multiplexer. New data can 
be setup while the outputs are in the high-impedance state. 


The SN74AS850 and SN74AS851 are characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SI\I74AS850, SI\I74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 


INPUT SELECTION TABLE OUTPUT FUNCTION TABLE 



On = the input selected before the most-recent low-to-high 
transition of CLK or SC. 


logic symbols^ 

'AS850 ’AS851 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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SI\I74AS850, SI\I74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 








ALS and AS Circuits 


SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 


SN74AS850 recommended operating conditions 



MIN NOM MAX 

UNIT 

Vqc Supply voltage 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

Iqh High-level output current 

- 15 

mA 

Iql Low-level output current 

48 

mA 

^clock Clock frequency 

0 60 

MHz 

tw Pulse duration 

CLK high 

8 

ns 

CLK low 

8 

ts^J Setup time, select inputs before CLKT 

10 

ns 

th Hold time, select inputs after CLKT 

0 

ns 

T/t Operating free-air temperature 

0 70 

°c 


SN74AS850 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, IqH = “2 roA 

< 

o 

n 

V 

Vcc = 4.5 V, Iqh = rn^ 

2 3.3 

VoL 

Vcc = 4.5 V, Iql = 48 mA 

0.35 ,0.5 

V 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

/rA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

riA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

r<A 

l|L 

D, G 

Vcc 5.5 V, V| = 0.4 V 

-1 

mA 

All others 

-0.5 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs active 

00 

o 

mA 

Outputs disabled 

52 85 


^All typical values are at Vqq = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
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SN74AS850 

1 OF 16 DATA SELECTORSIMULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SN74AS850 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = 0°C to TO^C 

UNIT 

MIN MAX 

^max 



60 

MHz 

tPLH 

Any 0 

Y 

3 10.5 

ns 

fPHL 

3 11 

fPLH 

Any D 

W 

3 8 

ns 

fPHL 

1 6 

tPLH 

CLK 

Y 

3 14.5 

ns 

fPHL 

3 17.5 

fPLH 

CLK 

W 

3 15 

ns 

fPHL 

3.5 13 

fPZH 

G 

Y 

2 8 

ns 

tpZL 

3 1 1 

fPHZ 

G 

Y 

1 6 

ns 

fPLZ 

2 8 

tpZH 

G 

W 

2 8 

ns 

tPZL 

3 21 

tPHZ 

G 

W 

1 6 

ns 

tPLZ 

2 8 

tPZH 

GY 

Y 

2 8 

ns 

tPZL 

3 11 

tPHZ 

GY 

Y 

1 6 

ns 

tpLZ 

2 8 

tPZH 

GW 

W 

2 10 

ns 

fpZL 

3 25 

fPHZ 

GW 

w 

1 6 

ns 

fPLZ 

2 1 1 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SN74AS851 

1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 


SN74AS851 recommended operating conditions 



MIN NOM MAX 

IliJIii 

Vcc Supply voltage 

1 

1 

m 

ViH High-level input voltage 

2 

mm 

V|L Low-level input voltage 

0.8 


IQH Hi^h-level output current 

- 15 

IS19I 

Iql Low-level output current 

48 


ty,/ Pulse duration, SC low 

10 


tgu Setup time, select inputs before SCT 

4.5 


th Hold time, select inputs after SCT 

0 


Operating free-air temperature 

0 70 



SN74AS851 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

QQQ 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

B 

'/OH 

Vcc = 4.5 V to 5.5 V, loH - 

Vcc -2 

V 

Vcc “ 4.5 V, Iqh — 1 5 mA 

2 3.3 

VOL 

Vcc = 4.5 V, Iql = 48 mA 

0.35 0.5 

B 

lOZH 

Vcc = 5.5 V, Vo = 2.7 V 

50 


lOZL 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

BQI 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

HQQII 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 


l|L 

D, G 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

mA 

All others 

-0.5 


Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

^9 

'cc 

Vcc = 5.5 V 

Outputs active 

50 81 

mA 

Outputs disabled 

52 85 


’’^All typical values are at Vqq = 5 V, T/\ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
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SN74AS851 

1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 


SIM74AS851 switching characteristics (see Note 1) 





Vcc 

- 4.5 V to 5.5 V, 





Cl - 

50 pF, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 

R2 •> 

500 n, 

500 fi. 

UNIT 




ta = 

0°C to 70 “C 





MIN 

MAX 


fPLH 

Any D 


3 

10.5 

ns 

tPHL 


3 

1 1 

tpLH 

Any D 

W 

3 

8 

ns 

fPHL 

1 6 

tPLH 

SO, SI, S2, S3 


3 

18 

ns 

fPHL 


3 

19 

tPLH 

SO, SI, S2, S3 

w 

3 

16 

ns 

fPHL 

3 

15 

tPLH 

SC 

Y 

3 

18 

ns 

tPHL 

3 

20 

tPLH 

SC 

W 

3 

16 


tPHL 

3 

15 


tPZH 

G 

Y 

2 

8 

ns 

tpZL 



3 

11 

tPHZ 

G 

Y 

1 6 

ns 

tPLZ 



2 

8 

IPZH 


w 

2 

8 


tPZL 


3 

21 


tPHZ 


w 

1 6 


tPLZ 


2 

8 


fpZH 

GY 

Y 

2 

8 

ns 

fPZL 


3 

1 1 

tPHZ 

GY 


1 6 


fPLL 


2 

8 


tpZH 

GW 

w 

2 

10 


IPZL 

3 

25 


fPHZ 

GW 

w 

■ 

1 6 

ns 

IPLZ 

2 

11 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I74AS850, SI\I74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3 STATE OUTPUTS 


TYPICAL APPLICATION DATA 

The 'AS850 or 'AS851 can be used as a 1 -of-1 6 Boolean function generator. Figure 1 shows the 'AS850 
in one example. 
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WITH 3 STATE OUTPUTS 


TYPICAL APPLICATION DATA 


•AS850 
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SN74AS850 

1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 






SI\I54AS852, SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

o Buffered 3-State Outputs Drive Bus Lines 
Directly 

• Cascadable to n-Bits 

• Eight Selectable Transceiver/Port Functions: 

A to B or B to A 
Register to A or B 
Shifted to A from B or Shifted to 
B from A 

Off-Line Shifts (A and B Ports 
Transceiving or in High-Impedance 
State) 

Register Clear ' 

o Particularly Suitable for Use in Diagnostics 
Circuitry 

o Serial Register Provides: 

— Parallel Storage of Either A or B Input 
Data 

— Serial Transmission of Data from Either 
A or B Port 

o Dependable Texas Instruments Quality and 
Reliability 

description 


D2810, JUNE 1984-REVISED JANUARY 1986 


SIM54AS852 . . . JT PACKAGE 
SN74AS852 ... DW or NT PACKAGE 
(TOP VIEW) 


so C 

7T 

J 24 

SI C 

2 

23 

S2 C 

3 

22 

A1 C 

4 

21 

A2C 

5 

20 

A3 C 

6 

19 

A4 C 

7 

18 

A5 C 

8 

17 

A6 C 

9 

16 

A7 C 

10 

15 

A8 C 

1 

14 

GND C 

12 

13 


SN54AS852 

SN74AS852 


FK PACKAGE 
FN PACKAGE 


EJ ^ DC 
CN ^ O U O fj tu 
t/5 CO CO Z > O CO 



rcjiu 

3 2 

tUl_Jl_Jl_l 

1 2827 26 



25[ 

]6 


24 [ 



23 [ 

]8 


22 [ 

> 


21 [ 

]10 


20 [ 

D 1 I 


19[ 

12 

a 

13 14 

nn 

15161718 

1— ir— ir-ii— 1 


NC — No internal connection 


The 'AS852 features two 8-bit I/O ports (A1-A8 5 Q u oo oo 

and B1-B8), and 8-bit parallel-load, serial-in, o 

parallel-out shift register, and control logic. With nc-No internal connection 

these features, this device is capable of 

performing eight selectable transceiver or port 

functions, depending on the state of the three 

select lines SO, SI, and S2. These functions 

include: transferring data from port A to port B or vice versa (i.e., the transceiver function), transferring 
data from the register to either port, serial shifting data to either port from the opposite port, performing 
off-line shifts (with A and B ports in high-impedance state), and clearing the register. The 'AS852 can 
simultaneously transfer data from A to B or B to A and perform an off-line serial shift of data in the register. 
Synchronous parallel loading of the internal register can be accomplished from either port on the positive 
transition of the clock while serially shifting data in via the SERIN input. The 'AS852 is ideally suited for 
applications implementing diagnostic circuitry to enhance system verification and/or fault analysis. All serial 
data is shifted right. All outputs are buffer-type outputs designed specifically to drive bus lines directly 
and all are 3-state except for Q8, which is a totem-pole output. 

The SN54AS852 is characterized for operation over the full military temperature range of - 55°C to 1 25 °C. 
The SN74AS852 is characterized for operation from 0°C to 70°C. 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 



2-692 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



SI\I54AS852, SN74AS852 
8 BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


FUNCTION TABLE 


MODE 

S2 SI SO 

CLOCK 

SERIN 

A1 Q1 

B1 

A2 Q2 B2 

A3 03 B3 

A4 04 B4 

A5 Q5 B5 

A6 Q6 B6 

A7 Q7 B7 

AS Q8 B8 

PORT 

FUNCTION 

m 

B 

H 

H or L 

X 

Z 


A1 

z 


A2 

Z On A3 

< 

c 

O 

N 

z 

Qn A5 

CD 

< 

C 

a 

N 

Z QnA7 

z 

Qn A8 

A TO B 

■ 

D 

m 

t 

X 

Z 

A1 

A1 

z 

A2 A2 

A A3 A3 

Z A4 A4 

z 

A5 A5 

Z A6 A6 

Z A7 A7 

Z 

A8 A8 


L 

L 

H 

H or L 

X 

B1 

Qn 

Z 

B2 

Qn 

Z 

B3 Qn Z 

B4Qn Z 

B5 

Qn Z 

B6 Qn Z 

B7Qn Z 

BS 

Qn Z 

B TO A 

L 

L 

H 

t 

X 

B1 

B1 

z 

B2 

B2 

Jj 

B3 B3 Z 

B4 B4 Z 

B5 

B5 Z 

B6 B6 Z 

B7 B7 Z 

1^ 



L 

H 

L 

H or L 

H 

X 

Qn 

Q1 

X 


Q2 

X Qn 03 

X On Q4 

X 

Qn Q5 

X Qn Q6 

X Qn Q7 

X 

p 

o 

00 

Q(^ TO B(^ 

L 

H 

L 

t 


Z 

A1 

A1 

Z 

A2 A2 

Z A3 A3 

Z A4 A4 

Z 

A5 A5 

Z A6 A6 

Z A7 A7 

Z 

A8 AS 

L 

H 

H 

H or L 


Q1 


X 

Q2 Qn 

X 

Q3Qn X 

04 Qn X 

Q5 Qn X 

Q6,Qn X 

Q7 Qn X 

Q8 Qn X 

Q[^ TO Af^ 

L 

H 

H 

t 

m 

B1 

B1 

Z 

B2 

B2 

Z 

B3 B3 Z 

B4 B4 Z 

B5 

B5 Z 

B6 B6 Z 

B7 B7 Z 

B8 

B8 Z 

H 

L 

L 

H or L 

X 

Z 

Qn 

A1 

Z 


A2 

Z On A3 

Z QnA4 

z 

Qn A5 

Z Qn A6 

Z QnA7 

z 

00 

< 

c 

O 

SHIFT 

H 

L 

L 

t 

H 

Z 

H 

A1 

Z 

Q1 

A2 

Z 02 A3 

Z 03 A4 

z 

Q4 A5 

Z Q5 A6 

Z Q6 A7 

z 

Q7 A8 

AND 

H 

L 

L 

t 

L 

z 

L 

A1 

z 

Q1 

A2 

Z 02 A3 

Z Q3 A4 

z 

Q4 A5 

Z Q5A6 

Z Q6 A7 

z 

Q7 A8 

A TO B 

H 

L 

H 

H or L 

X 

B1 

Qn 

z 

B2 

Qn 

Z 

B3 On Z 

B4 Qn Z 

B5 

Qn Z 

B6 Qn Z 

B7 Qn Z 

B8 

Qn Z 

SHIFT 

H 

L 

H 

t 

H 

B1 

H 

Z 

B2 Q1 

Z 

B3 Q2 Z 

B4 03 Z 

B5 Q4 Z 

B6 Q5 Z 

B7 Q6 Z 

B8 Q7 Z 

AND 

H 

L 

H 

t 

L 

B1 

L 

z, 

B2 Q1 

z 

B3 Q2 Z 

B4 03 Z 

B5 Q4 Z 

B6 Q5 Z 

B7 Q6 Z 

B8 Q7 Z 

B TO A 

H 

H 

L 

H or L 

X 

B 


B 

z 


z 

Z Qn Z 

Z Qn Z 

z 

Qn Z 

Z Qn Z 

Z Qn Z 

z 

Qn Z 


H 

H 

L 

t 

H 

B 


B 

z 

Q1 

z 

Z Q2 Z 

Z Q3 Z 

z 

Q4 Z 

Z Q5 Z 

Z Q6 Z 

z 

Q7 Z 

SHIFT 

H 

H 

L 

t 

L 

H 


B 

z 

Q1 

z 

Z Q2 2 

Z Q3 Z 

2 

Q4 Z 

Z Q5 Z 

Z Q6 Z 

z 

Q7 Z 


H 

H 

H 

H or L 


z 

Qn 

B 

B 


■ 

Z Qn Z 

N 

C 

a 

N 

H 




z 

Qn Z 

CLEAR 

H 

H 

H 

t 


z 

L 

B 


II 

B 

Z L Z 

Z L Z 

B 

IB 

BB 

BB 

z 

L Z 




n = level of Qpln = 1,2, ... 8) established on the most recent t transition of CLK. Q1 through Q8 are the shift register outputs; 
only Q8 is available externally. The double inversions that take place as data travels from port to port are ignored in this table. 

logic symbol^ 


so 

51 

52 

CLK 


SERIN 

A1 


A2 


A3 

A4 

A5 

A6 

A7 

A8 


0^ 

L 0 

>EN — 

4 ^ 


[PORT CONTROLLER! 


9-^(4/5/6)- 

9-&C10/7R 


(221 

>1 

Z11 11- 

Z12 12- 

V<(l/3/5) 
■13(1/5) 13- 
■14,3 

1=0 

-(4/5/6) lOD 

-(0/2) lOD 

12- 

■(1/3) lOD 

>1 

(0/2/4)^ 

•0/4 Z13 

■2 

•Z14 

(21) 

(41 

(51 

(20) 

Z15 15- 

V<|l/3/5l 
■16(1/5) 16- 
•17,3 

1=0 

-(0/2) lOD 

15- 

■(1/3) 10D 

>1 

(0/2/4)[>V 
-0/4 Z16 

-2 

-Z17 


- -(19) 





(18) 




IS) .. ^ 




^ w I 1 / ) 



■4 ► 

(101^ r 




I’S) 




(11) 

>1 

Z33 33- 

V<(l/3/5) 
-34(1/5) 34* 
■35,3 

1=0 

■(0/2) lOD 

33- 

•(1/3) lOD 

(0/2/4)t5^ 
■0/4 Z34 

•2 35 

■Z35 

(141 

(13) 




B1 


B2 


B3 

B4 

B5 

B6 

B7 

BS 

08 


^This symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 


Texas 

Instruments 


2-693 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 









































































































ALS and AS Circuits 


SN54AS852, SN74AS852 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


absolute maximum ratings over free-air temperature range 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS852 -55°Cto125°C 

SN74AS852 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


' 

SN54AS852 

SN74AS852 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

A1-A8, B1-B8 

-12 

-15 

mA 



-2 

Iql Low-level output current 

A1-A8, B1-B8 

32 

48 

mA 



20 

^clock Clock frequency 

0 45 

0 50 


ty/j Duration of ciock puise 

11 

10 

ns 

tsu Setup time before CLKt 

A1-A8, B1-B8, SERIN 

5.5 

5.5 

ns 

SO, SI, S2 

5.5 

5.5 

th Hoid-time, data after CLKI 

A1-A8, B1-B8, SERIN 

0 

0 

ns 

SO, S1, S2 

0 

0 

Ta operating free-air temperture 

-55 125 

0 70 

“C 
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SN54AS852, SI\I74AS852 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS852 

SN74AS852 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

A1-A8, B1-B8 

Vec = 4.5 V, Iqh = “12 mA 

2.4 3.2 


V 

Vcc = 4.5 V, Iqh = -15 mA 



All outputs 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

CM 

1 

o 

u 

> 

Vcc -2 

VoL 

All outputs except 08 

Vcc = 4.5 V, IqL = 32 mA 

0.3 0.5 


V 

Vcc “ 4.5 V, Iql = 48 mA 


0.35 0.5 

08 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

l| 


Vcc = 5.5 V, V| = 7 V 

0.3 

0.3 

mA 

CLK and SERIN 

0.1 

0.1 

A1-A8, B1-B8 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

SO, SI, S2 

Vcc = 5.5 V, V| = 2.7 V 

60 

60 

/rA 

CLK and SERIN 

20 

20 

A1-A8, B1-B8* 

70 

70 

l|L 

SO, SI, S2 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

-1 

mA 

CLK and SERIN 

-0.5 

-0.5 

A1-A8, B1-B8t 

-0.5 

-0.5 

lO^ 

Except 08 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

08 

- 20 - 1 1 2 

- 20 - 1 1 2 

Icc 

Vcc = 5.5 V 

136 220 

136 220 

mA 


'•’All typical values are at V^c = 5 V, T/\ = 25°C. 

*For I/O ports, the parameters I|h and I|l include the output currents IqzH 'OZL' respectively. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 






RL - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n. 



PARAMETER 

FROM 

(INPUT! 

TO 

(OUTPUT) 


R2 - 500 0, 

Ta = MIN to MAX 


UNIT 




SN54AS852 

SN74AS852 





MIN 

MAX 

MIN 

MAX 


Imax 



45 

50 

MHz 

tPLH 

Any A port 

Any B port 

2 

9 

2 

7.5 

ns 

tPHL 

3 

12.5 

3 

1 1 

tPLH 

Any B port 

Any A port 

2 

9 

2 

7.5 

ns 

tPHL 

3 

12.5 

3 

11 

tPLH 

SO, SI, S2li 

Any A or B 

3 

1 1.5 

3 

10 

ns 

IPHL 

port 

3 

12 

3 

10.5 

IPLH 

CLK 

Any A or B 

2 

11 

2 

9 

ns 

tPHL 

port 

3 

14 

3 

12.5 

tPLH 

CLK 

Q8 

2 

10.5 

2 

8 


tPHL 

3 

11.5 

3 

10 


IPHZ 



2 

9 

2 

7 


IPLZ 

SO, SI, S2 

Any A or B 

3 

13 

3 

10.5 


IPZH 

port 

2 

9 

2 

7 


tPZL 



3 

13 

3 

10.5 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

1 The positive transition of SI control pin will cause low-level data on the A or B bus to be invalid for 17.5 ns. 
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SN54AS852, SN74AS852 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


TYPICAL APPLICATION DATA 


BUS A TO BUS BOR 
SERIAL TRANSMISSION 


BUS B TO BUS A OR 
SERIAL TRANSMISSION 



> 

1 “ 

C/) 

0 ) 

3 

a 

> 

c/> 

o 

o 

c_ 

v> 




SERIAL IN TO A PORT 


SERIAL IN TO B PORT 


SERIAL IN. 
CLK- 




SERIAL IN- 
CLK- 


T 



I ^ SERIN I 


I SERIN I 


1 

REG I 

I I 


I I 

I I 

I 


A I I B 

HiZ Hi-Z 

A I I B 


■4 

I I 

I I 

I Q8 I 


I I 

I I 

I 


SERIAL 

OUT 


I 


SERIAL 

OUT 


=> 
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SN54AS856, SI\174AS856 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

D2814, DECEMBER 1983-REVISED MARCH 1985 


• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Buffered 3-State Outputs Drive Bus Lines 
Directly 

• Cascadable to n-Bits 

• Eight Selectable Transceiver/Port Functions: 
— B to A 

— Register to A and/or B 
— Off-Line Shifts (A and B Ports in High- 
Impedance State) 

— Shifted to A and/or B 

• Particularly Suitable for Use in Diagnostics 
Analysis Circuitry 

O Serial Register Provides: 

— Parallel Storage of Either A or B Input 
Data 

— Serial Transmission of Data from Either 
A or B Port 

— Readback Mode B to A 

• Dependable Texas Instruments Quality and 
Reliability 


SN54AS856 . . . JT PACKAGE 
SN74AS856 ... DW or NT PACKAGE 
(TOP VIEW) 


OEB 

OEA 

MODE 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

GND 



SN54AS856 . . . FK PACKAGE 
SN74AS856 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 


description 

The 'AS856 features two 8-bit I/O ports (A1-A8 and B1-B8), an 8-bit parallel-load, serial-in, parallel-out 
shift register, and control logic. With these features, this device is capable o f pe rforming eight selectable 
transceiver or port functions, depending on the state of the three control lines OEA, OEB, and MODE. These 
functions include: transferring data from port A to port B or vice versa (i.e., the transceiver function), serial 
shifting data to either or both ports, and performing off-line shifts (with A and B ports active as transceivers 
in a high-impedance state). Synchronous parallel loading of the internal register can be accomplished from 
either port on the positive transition of the clock while serially shifting data in via the SERIM input. The 
'AS856 is ideally suited for applications needing signature-analysis circuitry to enhance system verification 
and/or fault analysis. All serial data is shifted right. All outputs are buffer-type outputs designed specifically 
to drive bus lines directly and all are 3-state except for Q8, which is a totem-pole output. 

The SN54AS856 is characterized for operation over the full military temperaure range of - 55 °C to 1 25 °C. 
The SN74AS856 is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessariiy include testing of all parameters. 
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SI\I54AS856, SI\I74AS856 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


FUNCTION TABLE 


MODE 

MODE 

OEA 

OEB 

CLOCK 

SERIN 

A1 

Q1 

B1 

A2 Q2 B2 

A3 Q3 B3 

A4 04 B4 

A5 Q5 B5 

A6 Q6 B6 

A7 Q7 B7 

AS Q8 B8 

FUNCTION 

L 

L 

L 

H or L 

X 

Q1 

Q1 

Q1 

Q2 Q2 Q2 

Q3 Q3 Q3 

Q4 Q4 Q4 

Q5 Q5 Q5 

Q6 Q6 Q6 

Q7 Q7 Q7 

Q8 Q8 Q8 

FEEDBACK 

L 

L 

L 

t 

X 

Q1 

Q1 

Q1 

Q2 Q2 Q2 

Q3 Q3 Q3 

Q4 Q4 Q4 

Q5 Q5 Q5 

Q6 Q6 Q6 

Q7 Q7 Q7 

Q8 Q8 Q8 


L 

L 

H 

H or L 

X 

B1 

Q1 

z 

B2 Q2 2 

B3 Q3 2 

B4 Q4 2 

B5 Q5 2 

B6 Q6 2 

B7 Q7 2 

B8 Q8 2 

B to A 

L 

L 

H 

t 

X 

B1 

B1 

2 

B2 B2 2 

B3 B3 2 

B4 B4 2 

B5 B5 2 

B6 B6 2 

B7 B7 Z 

B8 B8 Z 

A to Q 

L 

H 

L 

H or L 

X 

Z 

Q1 

Q1 

z Q2 Q2 

2 Q3Q3 

z Q4 Q4 

2 Q5 Q5 

2 Q6 Q6 

Z Q7 Q7 

Z Q8 Q8 

A to Q 

L 

H 

L 

t 

X 

z 

A1 

A1 

2 A2 A2 

2 A3 A3 

2 A4 A4 

Z A5 A5 

2 A6 A6 

Z A7 A7 

Z A8 A8 

Q to B 

L 

H 

H 

H or L 

X 

z 

Q1 

z 

2 Q2 2 

2 Q3 2 

2 Q4 2 

Z Q5 2 

2 Q6 2 

2 Q7 2 

Z Q8 Z 


L 

H 

H 

t 

X 

z 

A1 

z 

2 A2 2 

2 A3 2 

2 A4 2 

2 A5 2 

2 A6 2 

Z A7 Z 

Z A8 Z 


H 

L 

L 

H or L 

X 

Q1 


Q1 

Q2 Qn Q2 

Q3 Qn Q3 

Q4 Qn Q4 

Q5 Qn Q5 

Q6 Qn Q6 

Q7 Qn Q7 

Q8 Qn Q8 

SHIFT 

H 

L 

L 

t 

H 

H 

H 

H 

Q1 Q1 Q1 

Q2 Q2 Q2 

Q3 Q3 Q3 

Q4 Q4 Q4 

Q5 Q5 Q5 

Q6 Q6 Q6 

Q7 Q7 Q7 

TO 

H 

L 

L 

t 

L 

L 

L 

L 

Q1 Q1 Q1 

Q2 Q2 Q2 

Q3 Q3 Q3 

Q4 Q4 Q4 

Q5 Q5 Q5 

Q6 Q6 Q6 

Q7 Q7 Q7 

A and B 

H 

L 

H 

H or L 

X 

Q1 

Qn 

2 

Q2Qn 2 

Q3 Qn 2 

Q4Qn 2 

Q5 Qn 2 

Q6 Qn 2 

Q7Qn Z 

Q8 Qn Z 

SHIFT 

H 

L 

H 

t 

H 

H 

H 

2 

Q1 Q1 2 

Q2Q2 2 

Q3 Q3 2 

Q4 Q4 2 

Q5 Q5 2 

Q6 Q6 Z 

Q7 Q7 Z 

TO 

H 

L 

H 

t 

L 

L 

L 

2 

Q1 Q1 2 

Q2 Q2 2 

Q3 Q3 2 

Q4 Q4 2 

Q5 Q5 2 

Q6 Q6 Z 

Q7 Q7 Z 

A 

H 

H 

L 

H or L 

X 

2 

Qn 

Q1 

2 QnQ2 

2 Qn Q3 

o 

c 

o 

N 

2 Qn Q5 

2 Qn Q6 

Z Qn Q7 

Z Qn 08 

SHIFT 

H 

H 

L 

t 

H 

2 

H 

H 

2 Q1 Q1 

2 Q2 Q2 

2 Q3 Q3 

2 Q4 Q4 

2 Q5 Q5 

Z Q6 Q6 

Z Q7 07 

TO 

H 

H 

L 

t 

L 

2 

L 

L 

2 Q1 Q1 

2 Q2Q2 

2 Q3 Q3 

2 Q4 Q4 

2 Q5 Q5 

Z Q6 Q6 

Z Q7 07 

B 

H 

H 

H 

H or L 

X 

2 


2 

2 Qn 2 

Z Qn 2 

2 Qn 2 

Z Qn 2 

2 Qn 2 

Z Qn 2 

Z Qn Z 

SHIFT 

H 

H 

H 

. t 

H 

2 

H 

2 

2 Q1 2 

2 Q2 2 

2 Q3 2 

Z Q4 2 

2 Q5 2 

2 Q6 2 

Z Q7 Z 


H 

H 

H 

t 

L 

2 

L 

H 

2 Q1 2 

2 Q2 2 

2 Q3 2 

Z Q4 2 

2 Q5 2 

2 Q6 2 

2 Q7 Z 



n = level of Qn(n = 1 , 2 ... 8) established on most recent t transition of CLK. Q1 through Q8 are the shift register outputs; only Q8 
is available externally. The double inversions that take place as data travels from port to port are ignored in this table. 



logic symbol'!’ 



Pin numbers shown are for DW, JT, and NT packages. 

^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


Texas 

Instruments 


2-699 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 




ALS and AS Circuits 


SN54AS856, SN74AS856 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


absolute maximum ratings over free-air temperature range 

Supply voltage, Vcc 

Input voltage; All inputs .• 

I/O ports 

Voltage applied to a disabled 3-state output 

Operating free-air temperature range: SN54AS856 

SN74AS856 

Storage temperature range 


7 V 

7 V 

5.5 V 

5.5 V 

-55°C to 125°C 
. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54AS856 

SN74AS856 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

A1-A8, B1-B8 

- 12 

-15 

mA 

Q8 

-2 

-2 

Iql Low-level output current 

A1-A8, B1-B8 

32 

48 

mA 

Q8 

20 

20 

^clock Clock frequency 

0 45 

0 50 



1 1 

10 

ns 

tsu Setup time before CLKt 

A1-A8, B1-B8 SERIN 

5.5 

5.5 

ns 

OEB, OEA, MODE 

5.5 

5.5 

th Hold-time, data after CLKt 

A1-A8, B1-B8 SERIN 

0 

0 

ns 

OEB, MODE 

0 

0 

Ta operating free-air temperature 

-55 125 

0 70 

OQ 
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SI\I54AS856, SN74AS856 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS856 

SN74AS856 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

A1-A8 

B1-B8 

Vcc = 4.5 V, Iqh = -12 mA 

2 3.2 


V 

Vcc “ 4.5 V, Iqh = —15 mA 


2 3.3 

All outputs 

Vcc ~ 4.5 V to 5.5 V, Iqh “ mA 

Vcc -2 

< 

o 

o 

1 

Vql 

All outputs except Q8 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

Q8 

Vcc ~ 4.5 V, Iql “ 20 mA 

0.5 

0.5 

■ 

OEB, OEA, MODE 

Vcc = 5.5 V, V| = 7 V 

0.2 

0.2 

mA 

CLK and SERIN 

0.1 

0.1 

A1-A8, B1-B8 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

OEB, OEA, MODE 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

fA 

CLK and SERIN 

20 

20 

A1-A8, B1-B8^ 

70 

70 

l|L 

OEB, OEA, MODE 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

- 1 

mA 

CLK and SERIN 

-0.5 

-0.5 

A1-A8, B1-B8^ 

-0.5 

-0.5 

'o^ 

Except 08 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

Q8 

-20 -112 

-20 -112 

Icc 

Vcc = 5.5 V 

118 200 

118 200 

mA 


^All typical values are at V^c = 5 V, = 25 "C. 

*For I/O ports, the parameters l|i-| and I|l include the output currents loZH s^d IqzL' respectively. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl - = 50 pF, 

R1 - 500 0, 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

SN54AS856 

SN74AS856 

MIN 

MAX 

MIN 

MAX 

fmax 



45 

50 

MHz 

tPLH 

Any B port 

Any A port 

2 

8 

2 

7 

ns 

tPHL 

2 

10.5 

2 

9.5 

tPLH 

tMODEl 

Any A or B 

port 

2 

8.5 

2 

7.5 

ns 

IPHL 

5 

20 

5 

19 

IPLH 

1M0DE 

Any A or B 

port 

2 

8.5 

2 

7.5 

ns 

IPHL 

2 

9.5 

2 

8 

IPLH 

. CLK 

Any A or B 

port 

3 

12 

3 

9 

ns 

tPHL 

3 

12 

3 

11 

IPLH 

CLK 

08 

2 

9 

2 

7.5 

ns 

IPHL 

2 

10 

2 

9 

iPHZ 



2 

9 

2 

7 


tPLZ 

OEA or OEB 

Any A or B 

2 

12 

2 

9.5 


tpZH 

port 

2 

8 

2 

7 


tPZL 



2 

11 

2 

10 



I^The positive transition of the MODE control will cause low-level data at the A output Bus or stored in Q to be invalid for 12 ns. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS857, SN54AS857. SI\I74ALS857, SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


Selects True or Complementary Data 

• Performs AND/NAIMD (masking) of A or B Operand 

• Cascadable to Expand Number of Operands 

• Detects Zeros on A or B Operands 

• 3-State Outputs Interface Directly with System Bus 

• Package Options Include Plastic "Small Outline" 
Packages, Both Plastic and Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instmments Quality and Reliability 
description 


SN54ALS857, SN54AS857 . . , JT PACKAGE 
SN74ALS857, SN74AS857 ... DW OR NT PACKAGE 
(TOP VIEW) 


so C 

TT 

774 

3 Vcc 

iaC 

2 

23 

1 SI 

ibC 

3 

22 

H 6A 

iyC 

4 

21 

D 6B 

2a: 

5 

20 

1 6Y 

28 c 

6 

19 

D 5A 

2Y C 

7 

18 

] 5B 

3A C 

8 

17 

Dsy 

38 n 

9 

16 

3 4A 

3Y C 

10 

15 

3 4B 

OPER = 0 Q 

11 

14 

3 4Y 

GND [ 

12 

13 

3 COMP 


The 'ALS857 and 'AS857 are hextuple 2-line to 1-line 
multiplexers with three-state outputs. The devices can provide 
either true (COMP low) or inverted (COMP high) data at the Y 
outputs. In addition, the 'ALS857 and 'AS857 perform the 
logical AND function (A-B) and the clear function as well. The 
four modes of operation are; 


Select A data inputs, 

Select B data inputs, 

AND A inputs with B inputs. 
Clear 


SN54ALS857, SN54AS857 . . . FK PACKAGE 
SN74ALS857, SN74AS857 . . . FN PACKAGE 


For chip carrier information 
contact factory 


In either of the first two modes, OPER = 0 is high if all the 
selected A or B inputs are low. 


The six Y outputs and the OPER = 0 output are all three-state and 
rated at 12 mA and 24 mA Iql for fbe SN54ALS857 and 
SN74ALS857, respectively, and at 32 mA and 48 mA Iql for 
the SN54AS857 and SN74AS857, respectively. All outputs can 
be placed into the high-impedance state by applying a high level 
to the COMP, SO, and SI inputs simultaneously. The complete 
function table is shown below. 

The SN54ALS857 and SN54AS85.7 are characterized for opera- 
tion over the full military temperature range of -55°C to 
125°C. The SN74ALS857 and SN74AS857 are characterized 
for operation from 0°C to 70 °C. 


FUNCTION TABLE 


CONIP 

SI 

SO 

Y OUTPUTS 

OPER = ZERO 

L 

L 

L 

A 

H = all A inputs L 

L 

L 

H 

B 

H = all B inputs L 

L 

H 

L 

AB 

Z 

L 

H 

H 

L 

L 

H 

L 

L 

A 

H =. all A inputs L 

H 

L 

H 

¥ 

H = all B inputs L 

H 

H 

L 

AB 

Z 

H 

H 

H 

Z 

Z 


logic symbol 



t This symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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SN54ALS857, SN74ALS857 

HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 
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SN54AS857, SI\I74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 
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SN54ALS857, SI\I74ALS857 

HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Voltage applied to a disabled 3-state output 

Operating free-air temperature range; SN54ALS857 

SN74ALS857 

Storage temperature range 


7V 

7 V 

5.5V 

-55°Cto 1 25°C 
. . . 0°Cto70°C 
-65°Cto 1 50 °C 


recommended operating conditions 



SN54ALS857 

SN74ALS857 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IQH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

-24 


Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS857 

SN74ALS857 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, || = -18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc ~ 4.5 V to 5.5 V, Iqh = -0.4 mA 

CM 

1 

o 

o 

> 

< 

o 

o 

1 

V 

Vcc = 4.5 V, IqH = mA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4,5 V, Iql = 12 mA 

0.25 0.4 

0,25 0,4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

aA 

'OZL 

Vcc = 5.5 V, Vq = 0,4 V 

-20 

-20 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA- 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-15 -70 

-15 -70 

mA 

'cc 

Vcc = 5.5 V, 

See Note 1 

Outputs high 

1 1 24 

1 1 24 

mA 

Outputs low 

16 33 

16 33 

Outputs disabled 

CO 

CO 

CO 

CO 

CO 

CO 


'^AII typical values are at Vqq = 5 V, T/^ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
NOTE 1: Iqc is measured with all possible inputs grounded while achieving the stated output conditions. 
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SI\I54ALS857, SN74ALS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


switching characterisitcs (see Note 1) 



*pd = ‘PLH Of ‘PHL 
‘en = *PZH or tpzL 
‘dis = fpHZ or tpLz 

NOTE 1: Load circuit and voitage waveforms are shown in Section 1 . 
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SN54AS857, SI\I74AS857 

HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7V 

Input voltage 7V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS857 -55°Cto125°C 

SN74AS857 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS857 

SN74AS857 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

Y Outputs 

-12 

-15 

mA 

OPER = 0 

-2 

-2 

Iql Low-level output current 

Y Outputs 

32 

48 

mA 

OPER = 0 

20 

20 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS857 

SN74AS857 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VoH 

Y Outputs 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.2 


V 

Vcc = 4.5 V, Iqh = “15 mA 


2.4 3.3 

All Outputs 

Vcc = 4.5 V to 5.5 V, Iqh = "2 mA 

Vcc-2 

< 

o 

o 

1 

VoL 

Y Outputs 

Vcc = 4.5 V, Iql = 32 mA 

0.35 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

OPER = 0 

Vcc = 4.5 V, Iql = 20 mA 

0.25 0.5 

0.25 0.5 

lOZH 

Vcc = 5,5 V, Iql = 2.7 V 

50 

50 

aA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 

aA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

aA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -150 

-50 -150 

mA 

'cc 

Vcc = 5.5 V, 

See Note 1 

Outputs high 

97 140 

97 140 

mA 

Outputs low 

127 175 

127 175 

Outputs disabled 

92 135 

92 135 


^All typical values are at Vqq = 5 V, = 25 "C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs- 
NOTE 1: Iqq is measured with all possible inputs grounded while achieving the stated output conditions. 
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SN54AS857. SN74AS857 
HEX 2-T0-1 UNIVERSAL MULTIPLEXERS 


switching characteristics (see Note 1) 






Vcc = 4.5 V, to 5.5 V, 







Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 0, 

R2 = 500 0, 

Ta = MIN to MAX 


UNIT 




SN54AS857 

SN74AS857 





MIN 

MAX 

MIN 

MAX 


tpd 

A or B 

(COMP high) 

Y 

(Inverting) 

2 

15 

2 

12 

ns 

'pd 

A or B 

(COMP low) 

Y 

(Noninverting) 

2 

12 

2 

10 

ns 

'tpd 

SO or SI 

Y 

2 

15 

2 

13 


tpd 

COMP 

Y 

2 

15 

2 

13 


tpd 

A or B 

OPER = 0 

2 

16 

2 

14 


tpd 

SO to SI 

OPER = 0 

2 

20 

2 

18 


ten 

SO to SI 


2 

14 

2 

12 


tdis 


2 

13 

2 

11 


ten 

COMP 


2 

14 

2 

12 


tdis 


2 

10 

2 

9 


ten 

SO 

OPER = 0 

2 

14 

2 

12 

ns 

tdis 

2 

10 

2 

9 

ten 

SI 

OPER = 0 

2 

14 

2 

12 

ns 

tdis 

2 

10 

2 

9 

ten 

COMP 

OPER = 0 

2 

15 

2 

13 


tdis 

2 

10 

2 

9 



*pd = <PLH tPHL 
'en = rpZH Of 'PAL 
tdis = fpHZ Of tPLZ 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS866, SI\I74AS866 
8-BIT MAGNITUDE COMPARATORS 

D2661, DECEMBER 1982-REVISED MAY 1986 


■ • Package Options Include Plastic "Small 

■ Outline" Packages, Both Plastic and 

■ Ceramic Chip Carriers, and Standard Plastic 

I and Ceramic 300-mil DIPs 

I • Input and Output Latches with Active-High 
Enables 

• Fast Compare to Zero 

• Arithmetic and Logical Comparison 

• Open-Collector P = Q Output 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These Advanced Schottky devices are capable 
of performing .high-speed arithmetic or logical 
comparisons on two 8-bit binary or two's 
complement words. Three fully decoded 
decisions about words P and Q are externally 
available at the outputs. These devices are fully 
expandable to any word length by connecting 
the totem pole P>Q and P<Q outputs of each 
stage to the P>Q and P<Q inputs of the next 
higher-order stage. The cascading paths are 
implemented with only a two-gate-level delay to 
reduce overall comparison times for long words. 
The open-collector P = Q output may be wire- 
ANDed together. 

Both input words P and Q plus all three outputs 
(P>Q, P<Q, and P = Q) are equipped with 
latches to provide the designer with temporary 
data storage for avoiding race conditions. The 
enable circuitry is-implemented with minimal 
delay times to enhance performance when the 
devices are cascaded for longer word lengths. 
Each latch is transparent when the appropriate 
latch enable, PLE, QLE, or OLE is high. 

The enable inputs PLE and QLE and data inputs 
P and Q utilize p-n-p input transistors to reduce 
the low-level input current requirement to 
typically -0.25 mA, which minimizes loading 
effects. 


SN54AS866 . . . JD PACKAGE 
SN74AS866 . . . IM PACKAGE 
(TOP VIEW) 



SN54AS866 . . . FK PACKAGE 
SN74AS866 . . . FN PACKAGE 
(TOP VIEW) 



The Q register may be cleared to zero for a fast comparison of the P word to zero. 

The SN54AS866 is characterized for operation over the full military temperature range of - 55 °C to 125°C. 
The SN74AS866 is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS866, SN74AS866 
8 BIT MAGNITUDE COMPARATORS 



2-712 


Texas 'V 
Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 






SI\I54AS866, SI\174AS866 
8-BIT MAGNITUDE COMPARATORS 
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Si\154AS866, SI\I74AS866 
8 BIT MAGNITUDE COMPARATORS 


FUNCTION TABLE 


COMPARISON 

L/A 

DATA INPUTS 

INPUTS 

OUTPUTS 

P0-P7, Q0-Q7 

P> Q 

P< Q 

P> Q 


P = Q 

Logical 

H 

P> Q 

X 

X 

H 

L 

L 

Logical 

H 

P< Q 

X 

X 

L 

H 

L 

Logical 

H 

P = Q 

L 

L 

L 

L 

H 

Logical 

H 

P = Q 

L 

H 

L 

H 

L 

Logical 

H 

P = Q 

H 

L 

H 

L 

L 

Logical 

H 

P = Q 

H 

H 

H 

H 

L 

Arithmetic 

L 

P AG Q 

X 

X 

H 

L 

L 

Arithmetic 

L 

Q AG P 

X 

X 

L 

H 

L 

Arithmetic 

L 

“0 

II 

D 

L 

L 

L 

L 

H 

Arithmetic 

L 

P = Q 

L 

H 

L 

H 

L 

Arithmetic 

L 

P = Q 

H 

L 

H 

L 

L 

Arithmetic 

L 

P = Q 

H 

H 

H 

H 

L 


AG = arithmetically greater than 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Off-state output voltage, P = Q output 7 V 

Operating free-air temperature range: SN54AS866 -55°Cto125°C 

SN74AS866 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


PARAMETER 

SN54AS866 

SN74AS866 

UNIT 

MIN 

NOM 

MAX 

MIN 

NOM MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

lOH 

High-level output current, all outputs except P = Q 

-2 

-2 

mA 

VOH 

High-level output voltage, P = Q output 

5.5 

5.5 

V 

lOL 

Low-level output current 

20 

20 

mA 

tsu 

Setup time to PLE, QLE, OLEI 

2 

2 

ns 

th 

Hold time after PLE, QLE, OLEI 

4 

4 

Ta 

Operating free-air temperature 

-55 


125 

0 

70 

°c 
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SI\I54AS866, SI\I74AS866 
8-BIT MAGNITUDE COMPARATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS866 

SN74AS866 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = l| - - 18 mA 

- 1.2 

-1,2 

V 

VOH 

P > 0, P < 0 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

< 

o 

o 


lOH 

P = Q only 

Vcc = 4.5 V, Vqh = 5.5 V 

0.25 

0.25 


VoL 

Vcc = 4.5 V, Iql = 20 mA 

0,35 0.5 

0,35 0,5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

L/A, OLE 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

IxA 

Others 

20 

20 

l|L 

L/A, OLE, 

P > Qin, 

P < Qin 

Vcc = 5.5 V, V| = 0.4 V 

-4 

-4 

mA 

CLRQ 

-2 

-2 

P, 0, PLE, OLE 

-0,25 -1 

-0.25 -1 

'o* 


-20 -112 

-20 -112 

mA 

'cc 

Vcc “ 5.5 V, See Note 1 

160 240 

160 240 

mA 



^All typical values are at Vqc = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit, IqS- 
NOTE 1: I^Q is measured with all inputs high except L/A, which is low. 


switching characteristics (see Note 2) 





Vcc 

= 4.5 V to 5.5 V, 






Cl = 

50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Rl = 
Ta = 

500 n, 

MIN to MAX 


UNIT 




SN54AS866 

SN74AS866 





M]N TYPt 

MAX 

MIN TYP^ 

MAX 


IPLH 

L/A 


1 8.5 

14 

1 8.5 

13 


tPHL 


1 7.5 

14 

1 7.5 

13 


tPLH 

' P < Q, 


1 5 

10 

1 5 

8 


tPHL 

P > Q 

P < Q, 

1 5.5 

10 

1 5.5 

8 


tPLH 

Any P or Q 

P > Q 

1 13.5 

21 

1 13.5 

17.5 

ns 

tPHL 

Data Input 


1 10 

17 

1 10 

15 

tPLH 

CLRQ 


1 16 

21 

1 16 

20 

ns 

tPHL 


1 12 

17 

1 12 

16 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Ta = 280 n, 

Ta = min to MAX 

UNIT 

SN54AS866 

SN74AS866 

MIN TYP^ MAX 

MIN TYP'f MAX 

tPLH 

P < Q, 

P > Q 

P = Q 

1 6.5 12 

1 6.5 11 

ns 

IPHL 

1 8 14 

18 13 

IPLH 

Any P or Q 

Data Input 

P = Q 

1 10 15 

1 10 14 

ns 

fPHL 

1 9 14 

1 9 13 

tPLH 

CLRQ 

P = Q 

1 12 17 

1 12 16 

ns 

tPHL 

1 13 18 

1 13 17 


^All typical values are at Vqc = 5 V, = 25°C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1, 
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SI\154AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 


TYPICAL APPLICATION DATA 

This sequence of comparisons illustrates h ow th e CLRQ function can be used to perform dual comparisons of 
the varying P terms (PO, PI, etc.). When CLRQ is high, the P term is compared to the Q term. When CLRQ 
is taken low, the P term is compared to zero. This or similar sequences can enhance performance and reduce 
package count to perform value range checks. 


'AS866 



FIGURE 1. MAGNITUDE COMPARISONS COMBINED WITH QUICK COMPARISONS TO ZERO 

(RANGE VERIFICATIONS) 
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SI\i54ALS867, SI\I54AS867, SI\l54ALS86g, SN54AS869 
SAI74ALS867, SI\I74AS867, SI\I74ALS869, SN74AS869 
SYNCHRONOUS 8 BIT UP/DOWN COUNTERS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


Fully Programmable with Synchronous 
Counting and Loading 

'867 Has Asynchronous Clear, '869 Has 
Synchronous Clear 

Fully Independent Clock Circuit Simplifies 
Use 

Ripple Carry Output for n-Bit Cascading 

Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 


SN54’ . . . JT PACKAGE 
SN74' ... DW OR NT PACKAGE 
(TOP VIEW) 


1 L 

J24 

U vcc 

2 

23 

2 ENP 

3 

22 

3 Qa 

4 

21 

3 Qb 

5 

20 

DQc 

6 

19 

3 Qd 

7 

18 

DQe 

8 

1 7 

DQf 

9 

16 

DQg 

10 

1 5 

DQh 

1 1 

14 

□ CLK 

12 

13 

□ RCO 


SN54' . . . FK PACKAGE 
(TOP VIEW) 

U|CL 

I- O o O 2 < 

< cn CD z > Ilu a 



1—1 i_j 
3 2 

1 II II II 1 

1 28 27 26 

35 


25 [ 

]6 


24 C 

]7 


23 [ 

]8 


22 [ 

]9 


21 [ 

]10 


20 C 



19[ 

12 

a 

13 14 
r-ir-i 

15 16 17 18 

1-1 r-ii-ir-i 


description 


X Ih Q O lO 14 X 
Z Z Z U O 
Im lx ^ 

NC — No internal connection 


These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed 
counting applications. Synchronous operation is provided by having all flip-flops clocked simultaneously 
so that the outputs change coincident with each other when so instructed by the count-enable inputs and 
internal gating. This mode of operation helps eliminate the output counting spikes that are normally 
associated with asynchronous (ripple-clock) counters. A buffered clock input triggers the eight flip-flops 
on the rising (positive-going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load 
mode circuitry allows parallel loading of the cascaded counters. As loading is synchronous, selecting the 
load mode disables the counter and causes the outputs to agree with the data inputs after the next clock 
pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. 
Both count enable inputs (ENP and ENT) must be low to co unt. The direction of the count is determined 
by the levels of the select inputs (see Function Table). Input ENT is fed forward to enable the carry output. 
The ripple carry output thus enabled will produce a low-level pulse while the count is zero (all outputs 
low) counting down or 255 counting up (all outputs high). This l ow- level ove rflow carry pulse can be used 
to enable successive cascaded stages. Transitions at the enable ENP and ENT inputs are allowed regardless 
of the level of the clock input. All inputs are diode-clamped to minimize transmission-line effects, thereby 
simplifying system design. 


Tills document contains information on products in 
more than one phase of development. The status of 
each device is indicated on the pagels) specifying its 
electrical characteristics. 
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SI\I54ALS867, SI\I54AS867, SI\I54ALS869. SI\I54AS869 
SI\I74ALS867, SI\I74AS867, SI\I74ALS869, SI\I74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


These counters feature a fully independent clock circuit. With the exception of the asynchronous clear 
on the '867, changes at control inputs (SO, SI ) tha t will modif y the operati ng m ode have no effect on 
the Q outputs until clocking occurs. Anytime the ENP and/or ENT is taken high, RCO will either go or remain 
high. The function of the counter (whether enabled, disabled, loading, or counting) will be dictated solely 
by the conditions meeting the stable setup and hold times. 

The SN54ALS' and SN54AS' families are characterized for operation over the full military temperature 
range of -55°C to 125°C. The SN74ALS' and SN74AS' families are characterized for operation from 
0°C to 70°C. 
logic symbols'*' 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 


FUNCTION TABLE 


si 

so 

FUNCTION 

L 

L 

Clear 

L 

H 

Count down 

H 

L 

Load 

H 

H 

Count up 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Operating free-air temperature range: SN54ALS', SN54AS' — 55°C to 125°C 

SN74ALS', SN74AS' 0°C to 70°C 

Storage temperature range. . -65°C to 150°C 
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SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 
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SI\i54ALS867, SN74ALS867 

SYNCHRONOUS 8-BIT UP/OOWN COUNTERS WITH ASYNCHRONOUS CLEAR 


PRODUCT 

PREVIEW 


recommended operating conditions 



SN54ALS867 

SN74ALS867 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 


4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

8.0 

8.0 


^clock Clock frequency 

0 45 

0 45 

BSEBI 

fw(clock) Duration 



ns 

tw(clear) Duration of clear pulse (SO and SI low) 



ns 

tgu Setup time'f 

Data inputs A-H 



ns 

Enable P (ENP) or 

Enable T (ENT) 


, 

ns 

SO or SI (load) 



ns 

SO or SI (clear) 



ns 

SO or SI (count down) 



ns 

SO or SI (count up) 



ns 

th Hold time at any input with respect to clock'f 



ns 

Skew time between SO and SI (maximum to 
'skew avoid inadvertent clear) 



ns 

T^ Operating free-air temperature 

-55 125 

0 70 

°c 


'•'This setup time is required to ensure stable data. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS867 

SN74ALS867 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc = V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

CM 

1 

o 

(J 

> 

V 

VoL 

Vcc “ V, Iql = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ •OL ~ 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

iiimQiiii 

•IH 

ENT 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

mA 

Other Inputs 

20 

20 

•IL 

ENT 

Vcc = 5.5 V, V| = 0.4 V 

-0.4 

-0.4 

mA 

Other inputs 

-0.2 

-0.2 

•o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

•cc 

Vcc = 5.5 V, 

28.5 

28.5 

mA 


*AII typical values are at Vqc = 5 V, = 25'|C, 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
2-720 specifications are design goals. Texas Instruments 
reserves the right to cnange or discontinue these 
products without notice. 
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PRODUCT 

PREVIEW 


SN54ALS86g, SI\l74ALS86g 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS WITH SYNCHRONOUS CLEAR 


2 


^This setup time is required to ensure stable data. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS869 

SN74ALS869 

UNIT 

MIN TYP^ MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

- 1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

VcC-2 

V 

VOL 

Vcc ~ 4.5 V, IqL = 4 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

ENT 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

/rA 

Other Inputs 

20 

20 

l|L 

EiTT 

Vcc = 5.5 V, V| = 0.4 V 

-0.4 

-0.4 

mA 

Other inputs 

-0.2 

-0.2 

lO^ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, 

28.5 

28.5 

mA 


^All typical values are at = 5 V, Ta = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


recommended operating conditions 



SN54ALS869 

SN74ALS869 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 

mA 

^clock Clock frequency 

40 

45 


fw(clock) Duration 



ns 

tsu Setup time^ 

Data inputs A-H 



ns 

Enable P (ENP) or 

Enable T (Ef^) 



ns 

SO or SI (load) 



ns 

SO or SI (clear) 



ns 

SO or SI (count down) 



ns 

SO or SI (count up) 



ns 

th Hold time at any input with respect to clocki 



ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 
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ALS and AS Circuits 


SI\I54ALS867, SN74ALS867, SN54ALS86g, SN74ALS86g 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


PRODUCT 

PREVIEW 


'ALS867 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 500 pF, 
rl = 500 n. 

Ta = MIN to MAX 

UNIT 

SN54ALS867 

SN74ALS867 

MIN TYP^ MAX 

MIN TYpt MAX 

^max 



45 

45 


tPLH 

CLK 

RCO 

14 

14 

ns 

IPHL 

13 

13 

fPLH 

CLK 

Any Q 

10 

10 

ns 

tPHL 

12 

12 

*PLH 

STT 

RCO 

7,5 

7.5 

ns 

tPHL 

8.5 

8.5 

tPLH 

EiW 

RCO 

11.5 

11.5 

ns 

tPHL 

8.5 

8.5 

fPHL 

Clear 

(SO, SI low) 

Any Q 

17 

17 

ns 

tPLH 

SO, SI 

(count up/down) 

RCO 

12 

12 

ns 

tPHL 

13 

13 

tPHL 

Clear 

(SO, SI low) 

Rra 

22 

22 

ns 


'ALS869 switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 500 pF, 

Rl = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54ALS869 

SN74ALS869 

MIN TYPt MAX 

MIN TYP^ MAX 

fmax 



45 

45 


tPLH 

CLK 

RCO 

14 

14 

ns 

tPHL 

13 

13 

tPLH 

CLK 

Any Q 

10 

10 

ns 

tPHL 

12 

12 

tPLH 

enT 

RCO 

7.5 

7.5 

ns 

tPHL 

8.5 

8.5 

tPLH 

ENP 

RCO 

11.5 

1 1.5 

ns 

tPHL 

8.5 

8.5 

tPLH 

SO, SI 

(count up/down) 

RCO 

12 

12 

ns 

tPHL 

13 

13 

tpHL 

Clear 

(SO, SI low) 

RCO 

22 

22 

ns 

tPHL 

Clear 

(SO, SI low) 

'Any Q 

17 

17 

ns 


^All typical values are at N/qc = 5 V, = 25°C. 

NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS867, SI\I74AS867 

SYNCHRONOUS 8-BIT UP/DOWN COUNTERS WITH ASYNCHRONOUS CLEAR 


recommended operating conditions 



SN54AS867 

SN74AS867 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


^clock Clock frequency 

0 40 

0 50 


(clock). Duration 

12.5 

10 


^w(clear) Duration of clear pulse (SO and Si low) 

12.5 

10 


tgu Setup time^ 

Data inputs A-H 

5 

4 

ns 

Enable P (ENP) or 

Enable T (ElTf) 

9 

8 

ns 

SO or SI (load) 

1 1 

10 


SO or SI (clear) 

1 1 

10 


SO or SI (count down) 

42 

40 


SO or SI (count up) 

42 

40 


th Hold time at any input with respect to clockT 

0 

0 


* Skew time between SO and SI (maximum to 

‘skew 

avoid inadvertent clear) 

8 

7 

ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


I^This setup time is required to ensure stable data. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS867 

SN74AS867 

UNIT 

MIN TYPt MAX 

MIN TYpt MAX 

V|K 

Vcc = 4.5 V, - l| = - 18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc-2 

V 

Vql 

Vcc = 4.5 V, Iql = 20 mA 

0.34 0.5 

0.34 0.5 

V 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

ENT 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

liA 

Other inputs 

20 

20 

l|L 

ElTf 

Vcc = 5.5 V, V| = 0.4 V 

-4 

-4 

mA 

Other inputs 

-2 

-2 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

134 195 

134 195 

mA 


l^All typical values are at = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54AS869, SN74AS869 

SYNCHRONOUS 8-BIT UP/OOWN COUNTERS WITH SYNCHRONOUS CLEAR 


recommended operating conditions 



SN54AS869 

SN74AS869 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L . Low-level Input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 

^EmU 

Iql Low-level output current 

20 

20 


^clock Clock frequency 

0 40 

0 45 


tw(clock) Duration 

12.5 

1 1 

IQH 

tgu Setup time^ 

Data inputs A H 

6 

5 

ns 

Enable P (ENP) or 

Enable T IENT) 

10 

9 

ns 

SO or SI (load) 

13 

1 1 

HSBi 

SO or SI (clear) 

13 

1 1 

— i 

SO or SI (Count down) 

52 

50 

ns 

SO or SI (count up) 

52 

50 


th Hold time at any input with respect to clock! 

0 

0 

HQII 

T/\ Operating free-air temperature 

-55 125 

o 

o 

OC 


^This setup time is required to ensure stable data. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS869 

SN74AS869 

UNIT 

MIN TYP» MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, . I| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh ~ mA 

Vcc ' 2 

Vcc 2 

V 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.34 0.5 

0.34 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

ENT 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

(■A 

Other inputs 

20 

20 

l|L 

Ei?r 

Vcc = 5.5 V, V| = 0.4 V 

-4 

-4 

mA 

Other inputs 

- 2 

-2 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

125 180 

125 180 

mA 


^All typical values are at Vcc = 5 V, T/\ = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54AS867, SN74AS867, SI\I54AS869, SI\I74AS869 
SYNCHRONOUS 8 BIT UP/OOWN COUNTERS 


'AS867 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT 

TO 

OUTPUT 


Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS867 

SN74AS867 





MIN 

MAX 

MIN 

MAX 


^max 



40 


50 



tPLH 

CLK 

RCO 

5 

31 

5 

22 


‘PHL 

6 

19 

6 

16 


tpLH 


Any Q 

3 

12 

3 

1 1 

ns 

'PHL 


4 

16 

4 

15 

«PLH 

ENT 

RCO 

3 

19 

3 

10 

ns 

IPHL 

5 

21 

5 

17 

fPLH 

ENP 

RCO 

5 

14 

5 

14 

ns 

fPHL 

5 

21 

5 

17 

tPHL 

Clear 

Any Q 

7 

23 

7 

21 

ns 

(SO, SI low) 







'AS869 switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 fi 

Ta = MIN to MAX 

UNIT 

SN54AS869 

SN74AS869 

MIN 

MAX 

MIN 

MAX 

^max 



40 

45 

MHz 

»PLH 

CLK 

RCO 

6 

35 

6 

35 

ns 

tPHL 

6 

20 

6 

18 

'PLH 

CLK 

Any Q 

3 

12 

3 

1 1 

ns 

IPHL 

4 

16 

4 

15 

♦ _ . . . 




25 


15 



ENT 

RCO 



ns 

tPHL 

6 

21 

6 

17 

tPLH 

ENP 

RCO 

5 

27 

5 

19 

ns 

tPHL 

6 

21 

6 

18 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS870, SIU54AS870, SI\I54ALS871, SI\I54AS871 
SN74ALS870, SI\I74AS870, SI\I74ALS871, SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

D2661, DECEMBER 1982 - REVISED MAY 1986 


'ALS870 and 'AS870 in 24-Pin Small 
Outline, 300-mil DIP and Both Plastic and 
Ceramic 28-Pin Chip Carriers 

• 'ALS871 and 'AS871 in 28-Pin 600-mil DIP 
and Both Plastic and Ceramic Chip Carriers 

• 3-State Buffer-Type Outputs Drive Bus Lines 
Directly 

• Typical Access Time: 

'ALS is 16 ns 
'AS is 1 1 ns 

• Each Register File Has Individual Write 
Enable Controls and Address Lines 

• Designed Specifically for Multibus 
Architecture and Overlapping File Operations 

• Prioritized B Input Port Prevents Write 
Conflicts During Dual Input Mode 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices feature two 16-word by 4-bit 
register files. Each register file has individual 
write-enable controls and address lines. The 
'AS870 has two 4-bit data I/O ports 
(DQA1-DQA4 and DQB1-DQB4). The 'AS871 
has one 4-bit data I/O port (DQB1-DQB4) with 
the other data port having individual data inputs 
(DA1-DA4) and data outputs (QA1-OA4). The 
data I/O ports can output to Bus A and Bus B, 
receive input from Bus A and Bus B, receive input 
from Bus A and output to Bus B, or output to 
Bus A and receive input from Bus B. To prevent 
writing conflicts in the dual-input mode, the B 
input port takes priority. Two select lines, SO and 
SI, control which port has access to which 
register. S2 determines whether the A ports are 
in the input or the output modes and S3 does 
likewise for the B ports. The address lines 
(1 AO-1 A3 or 2A0-2A3) are decoded by an 
internal 1 -of-1 6 decoder to select which register 
word is to be accessed. All outputs are 3-state 
buffer-type outputs designed specifically to drive 
bus lines directly. 

The SN54ALS' and SN54AS' family is 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS' and SN74AS' family is characterized 
for operation from 0°C to 70°C. 


SN54ALS870, SN54AS870 . . . JT PACKAGE 
SN74ALS870, SN74AS870 . . . DW OR NT PACKAGE 
(TOP VIEW) 

Vcc 

SI 
2A3 
2A2 
2A1 
2A0 
2‘W 
S3 

DQB4 
DQB3 
DQB2 
DQB1 

SN54ALS871, SN54AS871 . . . JD PACKAGE 
SN74ALS871, SN74AS871 . . . N PACKAGE 
(TOP VIEW) 

DAI 
DA2 
SO 
1 AO 
1 A1 
1A2 
1 A3 
1 W 
S2 
QA1 
QA2 
QA3 
QA4 
GND 




SN54ALS870, SN54AS870 . . . FK PACKAGE 
SN74ALS870, SN74AS870 . . . FN PACKAGE 



SN54ALS871, SN54AS871 . . . FK PACKAGE 
SN74ALS871, SN74AS871 . . . FN PACKAGE 
(TOP VIEW) 



< < 2 CQ CD lU Cfl 

o o o o o a o 

Q Q Q Q 


NC — No internal connection 
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each device is indicated on the pagels) specifying its 
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SN54ALS870, SN54AS870, SI\I54ALS871. SN54AS871 
SN74ALS870, SN74AS870, SN74ALS871. SI\I74AS871 
DUAL 16-BY-4 REGISTER FILES 



Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 














SN54ALS870, SI\I54AS870, SN54ALS871, SI\I54AS871 
SIU74ALS870, SN74AS870, SN74ALS871, SI\I74AS871 
DUAL 16-BY-4 REGISTER FILES 


logic diagram (positive logic) 




DECODER 

DECODER 
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ALS and AS Circuits 


SN54ALS870, SN74ALS870, SI\i54ALS871, SI\i74ALS871 
DUAL 16-BY-4 REGISTER FILES 


PRODUCT 

PREVIEW 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS870, SN54ALS871 -55°C to 125°C 

SN74ALS870, SN74ALS871 0°C to 70°C 

Storage temperature range -65°C to 150°C 


2 


recommended operating conditions 



SN54ALS870 

SN54ALS871 

SN74ALS870 

SN74ALS871 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 

KOI 

tw Duration of write pulse 

10 

10 

ns 

tsu Setup times 

Address before write 1 

2 

2 

ns 

Data before writel 

4 

4 

Select before writel 

3.5 

3.5 

th Hold times 

Address after writel 

0 

0 

ns 

Data after writel 

0 

0 

Select after writel 

0 

0 

1 Ta Operating free-air temperature 

-55 125 

O 

O 

“C 
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SI\I54ALS870, SI\I74ALS870, SI\I54ALS871, SI\I74ALS871 
DUAL 16-BY-4 REGISTER FILES 


'ALS870 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS870 

SN74ALS870 

UNIT 

MIN TYPI MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1.2 

V 

Vqh 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

CM 

1 

O 

(J 

> 

V 

Vcc = 4.5 V, Iqh = ~ 1 

2.4 3.2 


Vcc - 'OH - -2.6 mA 


2.4 3.2 

Vql 

Vcc = 4.5 V, 'OL = 12 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

ll 

ControJ inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DQA and DQB ports 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

1 W and 2W 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

Other control inputs 

40 

40 

DQA and DQB ports^ 

50 

50 

l|L 

Control Inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

DQA and DQB ports ^ 

-0.2 

-0.2 

'o^ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

70.5 

70.5 

mA 


'ALS871 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS871 

SN74ALS871 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = —0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, IQH = -1 mA 

2.4 3.2 


Vcc “ ^OH “ —2.6 mA 


2.4 3.2 

VqL 

Vcc " ^OL “ 

0.25 0.5 


V 

Vcc *OL ^ 


0.35 0.5 

IBH!I 

QA outputs 

Vcc = 5.5 V, Vq = 2.7 V 

20 

' 20 

fiA 

IBHl 

QA outputs 

Vcc = 5.5 V, Vq = 0.4 V . 

-20 

-20 

fiA 

ii 

Control and DA Inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DQB ports 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

1W, 2W, and DA inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


Other control inputs 

40 

40 

DQB portsi 

50 

50 

l|L 

Control and DA inputs 

Vcc = 5.5 V, Vi = 0.4 V 

-0.2 

-0.2 

mA 

DQB ports* 

-0.2 

-0.2 

IQ^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

70.5 

. 70.5 

mA 


''’All typical values are at Vcc = 5 V, = 25°C. 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
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SI\I54ALS870, SN74ALS870, SN54ALS871, SN74ALS871 
DUAL 16-BY-4 REGISTER FILES 


PRODUCT 

PREVIEW 


'ALS870 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(iNPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 500 pF, 

Rl = 500 n, 

R2 = 500 fi, 

Ta = MIN to MAX 

UNIT 

SN54ALS870 

SN74ALS870 

MIN TYPf MAX 

MIN TYPf MAX 

ta(A) 

Any A 

Any DO 

11.5 

11.5 

ns 


SO 

Any DQA 

16 

16 


^a(S) 

SI 

Any DQB 

16 

16 


^dis 

S2 

Any DQA 

9.5 

9.5 


S3 

Any DQB 

9.5 

9.5 



S2 

Any DQA 

7.5 

7.5 


fen 

S3 

Any DQB 

7.5 

7.5 



W 

Any DQ 

12.5 

12.5 


fpd 

DQA 

DQB 

16.5 

16.5 

ns 


DQB 

DQA 

16.5 

16.5 



'ALS871 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 500 pF. 

Rl = 500 0, 

R 2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AtS871 

SN74ALS871 

MIN TYPf MAX 

MIN TYpf MAX 

fa(A) 

Any A 

Any QA or DQB 

11.5 

11.5 

ns 


SO 

Any QA 

16 

16 


fa(S) 

SI 

Any DQB 

16 

16 


fdis 

S2 

Any QA 

9.5 

9.5 


S3 

Any DQB 

9.5 

9.5 



S2 

Any QA 

7.5 

7.5 

ns 

fen 

S3 

Any DQB 

7.5 

7.5 


W 

Any QA or DQB 

12.5 

12.5 


fpd 

DA 

DQB 

16.5 

16.5 

ns 


DQB 

QA 

16.5 

16.5 



^All typical values are at Vqq = 5 V, T/^ = 25°C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS870, SI\I74AS870, SN54AS871, SN74AS871 
DUAL 16 BY-4 REGISTER FILES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS870, SN54AS871 -55°C to 125°C 

SN74AS870, SN74AS871 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS870 

SN54AS871 

SN74AS870 

SN74AS871 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

- 12 

- 15 

mA 

Iql Low-level output current 

32 

48 

mA 

Duration of write pulse 

12 

12 

ns 

tsu Setup times 

Address before writel 

5 

5 

ns 

Data before write! 

15 

15 

Select before write! 

12 

12 

th Hold times 

Address after write! 

■ 0 

0 

ns 

Data after write! 

0 

0 

Select after write! 

12 

12 

Operating free-air temperature 

-55 125 

0 70 

°c 


\ 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS870, SN74AS870, SI\I54AS871, SN74AS871 
DUAL 16BY-4 REGISTER FILES. 


'AS870 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS870 

SN74AS870 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, ll = - 18 mA 

- 1.2 

- 1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqi-i = -2 mA 

Vcc * 2 

Vcc - 2 

V 

Vcc ” ^OH = “12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = “ 1 5 mA 


2.4 3.2 

Vql 

Vcc = '^■5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc “ *0L “ 


0.35 0.5 

ll 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DQA and DQB ports 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

1W and 2W 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

;>A 

Other control inputs 

40 

40 


50 

50 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 


-2 

-2 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'cc 

Vcc = 5.5 V 

120 190 

120 190 

MSM 


'AS871 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS871 

SN74AS871 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

- 1.2 

V 

Vqh 

Vcc “ '*•5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

< 

o 

o 

V 

Vcc “ ^-5 V, Iqh = ~12 mA 

2.4 3.2 


Vcc “ ^-5 V, Iqh “ -15 mA 


2.4 3.2 

Vql 

Vcc = '*■5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = '*•5 V, Iql “ 48 mA 


0.35 0.5 

O 

N 

X 

QA outputs 

Vcc = 5.5 V, ' Vq = 2.7 V 

50 

50 

fA 

Iqzl 

QA outputs 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 

fA 

i| 

Control and DA inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

DQB ports 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

1W, 2W, and DA inputs 

Vcc = 5.5 V, Vj = 2.7 V 

20 

20 

rrA 

Other control inputs 

40 

40 

DQB ports^ 

50 

50 

l|L 

Control and DA inputs 

Vcc = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

DQB ports* 

-2 

-2 

io§ 

Vcc “ ^0 ^ 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

120 190 

120 190 

mA 


^All typical values are at Vqq = 5 V, T/^ = 25°C. 

^For I/O ports, the parameters Im and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, Iqs- 
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SN54ALS870, SN74ALS870, SI\I54ALS871, SN74ALS871 
DUAL 16-BY4 REGISTER FILES 


'AS870 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl “ 50 pF, 

Rl - 500 n, 

R2 - 500 0, 

Ta - MIN to MAX 

UNIT 

SN54AS870 

SN74AS870 

MIN 

MAX 

MIN 

MAX 

ta(A) 

Any A 

Any DO 

5 

20 

5 

15 

ns 


SO 

Any DQA 

3 

15 

3 

13 


^a(S) 

SI 

Any DQB 

3 

15 

3 

13 


^dis 

S2 

Any DQA 

3 

12 

3 

1 1 


S3 

Any DQB 

3 

12 

3 

1 1 



S2 

Any DQA 

3 

15 

3 

12 



S3 

Any DQB 

3 

15 

3 

12 



w 

Any DQ 

5 

23 

5 

19 


tpd 

DQA 

DQB 

5 

25 

5 

22 

ns 


DQB 

DQA 

5 

25 

5 

22 




'AS871 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc ” 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54AS871 

SN74AS871 

MIN 

MAX 

MIN 

MAX 

ta(A) 

Any A 

Any QA or DQB 

5 

20 

5 

16 

ns 


SO 

Any QA 

3 

15 

3 

13 


^a(S) 

SI 

Any DQB 

3 

15 

3 

13 

• ns 

fdis 

S2 

Any QA 

3 

12 

3 

1 1 

ns 

S3 

Any DQB 

3 

12 

3 

1 1 


S2 

Any QA 

3 

15 

3 

12 



S3 

Any DQB 

3 

15 

3 

12 



W 

Any QA or DQB 

5 

23 

5 

19 


tpd 

DA 

DQB 

5 

26 

5 

23 

ns 


DQB 

QA 

5 

26 

5 

23 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS873B, SN54AS873. SI\I74ALS873B, SI\I74AS873 
DUAL 4 BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


■ • 3-State Buffer-Type Outputs Drive Bus-Lines 

■ Directly 

I • Bus-Structured Pinout 

I o 'ALS880A and 'AS880 are Alternative 
' Versions with Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual 4-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. 
When the latch enable input (1C or 2C) is high, 
the Q outputs will follow the data (D) inputs in 
true form, according to the function table. When 
the latch enable input is take n low, the outputs 
will be latched. When CLR goes low, the Q 
outputs go low independently of enable C. The 
outputs are in a high-impedance state when OC 
(output control) is at a high logic level. 

The SN54ALS873B and SN54AS873 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS873B and SN74AS873 are 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE (EACH LATCH) 


INPUTS 

OUTPUT 

OC 

CLR 

ENABLE C 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

H 

H 

H 

L 

H 

H 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


D2661, APRIL 1982 - REVISED MAY 1 986 

SN54ALS873B, SN54AS373 . . . JT PACKAGE 
SN74ALS873B, SN74AS873 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS873B, SN54AS873 . . . FK PACKAGE 
SN74ALS873B, SN74AS873 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 
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SN54ALS873B, SI\I54AS873, SI\174ALS873B, SN74AS873 
DUAL 4 BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


logic symbol'*' 




1Q1 

1Q2 

1Q3 

1Q4 


2Q1 

2Q2 

2Q3 

2Q4 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 


logic diagram (each quad latch, positive logic) 


oc 

c 

CLR 


01 


02 


03 


04 



Q1 


Q2 


03 


04 
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SI\154ALS873B, SI\I54AS873, SI\I74ALS873B, SI\I74AS873 
DUAL 4 BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS873B, SN54AS873 -55°C to 125°C 

SN74ALS873B, SN74AS873 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS873B 

SN74ALS873B 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4,5 5 5.5 

4,5 5 5.5 

HH 

ViH High-level input voltage 

2 

2 


V|i_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 1 

-2.6 

mA 

Iql Low-level output current 

12 

24 

mA 

tyv Pulse duration 

CLR low 

15 

15 

ns 

Enable C high 

10 

10 

tsy Setup time, data before enable Cl 

10 

10 

ns 

th Hold time, data after enable Cl 

7 

7 

ns 

Operating free-air temperature 

-55 125 

0 70 

"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS873B 

SN74ALS873B 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.2 

- 1.2 

V 

Vqh 

Vcc ~ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc - 4.5 V, Iqi_( = -1 mA 

2.4 3.3 


Vcc “ *OH ~ —2.6 mA 


2.4 3.2 

VqL 

Vcc = 4.5 V, Iql = 12 mA 

0,25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

Iqzh 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/rA 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

fxA 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

||h 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

rtA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 - 1 12 

mA 

Ice 

Vcc ■= 5,5 V 

Outputs high 

1 1 21 

1 1 21 

mA 

Outputs low 

16 29 

16 29 

Outputs disabled 

20 31 

20 31 


^All typical values are at Vcc ■ 6 V, 25 “C, 

^ The output conditions have boon chosen to produce a current that closely approximates one half of the true short-circuit output currant, IqS' 
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SI\I54ALS873B, SI\I74ALS873B 

DUAL 4-BlT D-TYPE LATCHES WITH 3 STATE OUTPUTS 



switching characteristics (see Note 1) 





Vcc - 5 V 



Vcc “ 4.5 V to 5.5 V, 






Cl “ 50 pF 



Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 fl 

R2 - 500 fl 

Ta “ 25 °C 



R1 = 500 0 

R2 - 500 n 

Ta “ MIN to MAX 


UNIT 




'ALS873B 

SN54ALS873B 

SN74ALS873B 





MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


fPLH 


Q 

7 

11 

2 

17 

2 

14 

ns 

tPHL 


7 

10 

2 

15 

2 

14 

tPLH 


Q 

13 

17 

8 

29 

8 

22 

ns 

fPHL 


14 

18 

8 

26 

8 

21 

tPHL 

CLR 

Q 

12 

16 

6 

24 

6 

20 

ns 

tpZH 

OC 

Q 

1 1 

14 

4 

22 

4 

18 

, ns 

tPZL 

1 1 

15 

4 

23 

4 

18 

tPHZ 

OC 

Q 

7 

9 

2 

12 

2 

10 

ns 

tPLZ 

7 

1 1 

2 

21 

2 

15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS873, SI\I74AS873 
DUAL 4 BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54AS873 

SN74AS873 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

Mm 

IqH High-level output current 

- 12 

- 15 


Iql Low-level output current 

32 

48 


tw Pulse duration 


4.5 

3.5 

ns 

Enable C high 

5.5 

4.5 

tgu Setup time, data before enable Cl 

2 

2 


th Hold time, data after enable Cl 

3 

3 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS873 

SN74AS373 

UNIT 

MIN TYPt MAX 

MIN TYPT MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5’5 V, Vo = 2.7 V 

50 

50 


lOZL 

Vcc = 5.5 V, Vo = 0.4 V 

-50 

-50 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V( = 0.4 V 

-0.5 

-0.5 

mA 

lo^ 

Vcc = 5.5 V, Vo = 2.25 V 

CM 

I 

O 

CO 

1 

-30 -112 

mA 

Icc 

Vcc = 5.5 V 

Outputs high 

68 1 10 

68 110 

mA 

Outputs low 

67 109 

67 109 

Outputs disabled 

80 129 

80 129 


^All typical values are at = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS873, SN74AS873 

DUAL 4 BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 






Vcc “ 4-5 V to 5.5 V, 







Cl - 50 pF, 

R1 - 500 n. 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 - 500 0, 

Ta - MIN to MAX 


UNIT 




SN54AS873 

SN74AS873 





MIN 

MAX 

MIN 

MAX 


tPLH 

0 

0 

3 

9 

3 

6 

ns 

tPHL 

3 

7 

3 

6 

tPLH 



6 

14 

6 

11.5 


tPHL 



4 

9 

4 

7.5 


tPHL 

CLR 

Q 

3 

8,5 

3 


ns 

IPZH 

OC 

Q 

2 

8 

2 

6.5 


tPZL 

4 

11 

4 

9.5 


tPHZ 

OC 

0 

2 

8 

2 

6.5 


tPLZ 

2 

8.5 

2 

7.5 



NOTE 1; Load circuit and voltage v^raveforms are shown in Section 1. 


2-742 


Texas 

Instruments 

POST OFFICE BOX 666012 • DALLAS. TEXAS 75266 


































SI\I54ALS874B, SI\I54ALS876A, SI\I54AS874, SI\I54AS876 
SN74ALS874B, SN74ALS876A, SN74AS874, SI\I74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLDPS 


• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 

'ALS874B, 'AS874 True Outputs 
'ALS876A, 'AS876 Inverting Outputs 

• Asynchronous Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual four-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices paricularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The edge-triggered flip-flops enter data on the 

low-to-high transition of the ^clock. The 

'ALS874B and 'AS874 have CLR inputs and 
noninverting Q out puts; the 'ALS876A and 
'AS876 have PRE inputs and inverting Q 
outputs. In each case, taking this input low 
causes the four Q or Q outputs to go low 
independently of the clock. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from 0°C to 70°C. 
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SN54ALS874B, SN54AS874 . . . JT PACKAGE 
SN74ALS874B, SI\I74AS874 ... DW OR NT PACKAGE 
(TOP VIEW) 

i^dTTZJ^Il vcc 

10CC 2 23 l] ICLK 

1D1 C 3 22 3 101 

1D2 C-l 21 3 102 

103^5 20 3 103 

1D4 Ls 19 3 104 
2D1 Cr 183 201 
2D2 Ca 17 3 202 

2D3 Cs 16 3 203 

2D4[IlO 16 3 204 
20C C 11 14 3 2 CLK 

GND[3l2 n 3 2CLR 

SN54ALS874B. SN54AS874 . . . FK PACKAGE 
SN74ALS874B, SN74AS874 . . . FN PACKAGE 
(TOP VIEW) 

qIo U <J uo o 


4 3 2 1 28 27 26 


12 13 14 15 16 17 18 


SN54ALS876A, SN54AS876 . . . JT PACKAGE 
SN74ALS876A, SN74AS876 ... DW OR NT PACKAGE 
(TOP VIEW) 

1 PRE Hi U24h Vcc 
IOC C 2 23 3 ICLK 

1D1 C3 22 3 1 01 

1D2 C'l 21 3 102 

1 D3 C 5 20 3 1 03 

1D4C6 193 104 

2D1 C7 18 3 201 

202 ^8 17 3 202 

2D3C9 16 3 203 

2D4C10 15 3 204 

2 OCC 11 143 2CLK 
GNDri2 13 3 2PRE 


SN54ALS876A, SN54AS876 . . . 
SN74ALS876A, SN74AS876 . . . 

(TOP VIEW) 

-- |u u 
Q lo IS: O. U u 10 

/ LJ L_1 1—1 LJ LJ L3 LO 

( 4 3 2 1 28 27 26 


FK PACKAGE 
FN PACKAGE 


12 13 14 16 16 17 IE 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
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standard warranty. Production processing doss not 
necessariiy inciuoe testing of ail parameters. 
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SN54ALS874B, SN54ALS876A, SI\I54AS874, SI\i54AS876 
SI\I74ALS874B, SN74ALS876A, SI\i74AS874. SI\I74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


FUNCTION TABLES 


'ALS874B, 'AS874 (EACH FLIP-FLOP) 


'ALS876A, 'AS876 (EACH FLIP-FLOP) 



INPUTS 

OUTPUT 

Q 

OC 

CLR 

CLK 

D 

L 

, L 

X 

X 

L 

L 

H 

T 

H 

H 

L 

H 

T 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


logic symbols'l’ 


'ALS874B, 'AS874 



INPUTS 

OUTPUT 

Q 

OC 

PRE 

CLK 

D 

L 

L 

X 

X 

L 

L 

H 

1 

H 

L 

L 

H 

T 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

Z 


'ALS876A, 'AS876 



^These symbols are in accordance with) ANSI/IEEE Std 91-1984 and lEC Publication 617.12. 


logic diagrams (positive logic) 


'ALS874B, 'AS874 (EACH OUAD FLIP-FLOP) 


'ALS876A, 'AS876 (EACH QUAD FLIP-FLOP) 


OC 

CLK 

CLR 


D1 


D2 


D3 


D4 



Pin numbers sliown are for DW, JT, and NT packages. 
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SI\I54ALS874B, SI\I54ALS876A 
SN74ALS874B, SN74ALS876A 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS874B, SN54ALS876A -55°C to 125°C 

SN74ALS874B, SN74ALS876A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS874B 

SN54ALS876A 

SN74ALS874B 

SN74ALS876A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc “ V, ' l| = —18 mA 

-1.2 

- 1,2 

V 

VOH 

Vcc = to 5.5 V, Iqh = -0.4 mA 

VcC-2 

Vcc -2 

V 

Vcc = 4-5 V, Iqh = — 1 mA 

2.4 3.3 


Vcc - Iqh = —2.6 mA 


2.4 3.2 

VOL 

Vcc = IQL =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc - V' IqL - 24 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

AtA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 

/rA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 y, V| = 2.7 V 

20 

20 

IxA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

. 'o* 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

mA 

'cc 

'ALS874B 

Vcc = 5.5 V 

Output high 

14 21 

14 21 

mA 

Outputs low 

19 30 

19 30 

Outputs disabled 

CM 

n 

o 

CM 

CM 

CO 

o 

CM 

'ALS876A 

Outputs high 

14 21 

14 21 

Outputs low 

18 29 

18 29 

Outputs disabled 

20 31 

20 31 


I^AII typical values are at VcC = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs- 



SN54ALS874B 

SN54ALS876A 

SN74ALS874B 

SN74ALS876A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

I 

1 


V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

^OH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 


Iclock Clock frequency 

0 25 

0 30 


tyv Pulse duration 

PRE or CLR low 

10 

10 

ns 

CLK high 

20 

16.5 

CLK low 

20 

16.5 

tsu Setup time before CLKt 

Data 

15 

15 

ns 

PRE or CLR inactive 

10 

10 

th Hold time, data after CLKt 

4 

0 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 
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ALS and AS Circuits 


SN54ALS874B. SI\I54ALS876A 
SI\I74ALS874B, SN74ALS876A 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


'ALS874B switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl = 50 pF, 

R1 - 500 n, 

R2 - 500 0, 

Ta - 25 “C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

'ALS874B 

SN54ALS874B 

SN74ALS874B 

MIN TYP MAX 

MIN MAX 

MIN MAX 

^max 



40 50 

25 

30 


fPLH 

CLK 

Any Q 

8 10 

4 15 

4 14 

ns 

tPHL 


4 15 

4 14 

tPHL 

CLR 

Any Q 

11 14 

5 20 

5 17 

moil 

tpZH 

OC 

Any Q 


4 21 

4 18 

ns 

tpZL 

11 15 

4 21 

4 18 

fPHZ 


Any Q 

6 8 

2 12 

2 10 

ns 

tPLZ 

5.7 8 

3 15 

3 12 


'ALS876A switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Rl = 500 fi, 

R2 = 500 fi, 

Ta “ 25 ®C 

Vcc “ 4.5 C to 5.5 V, 

Cl - 50 pF, 

Rl - 500 f), 

R2 = 500 n, 

Ta - MIN to MAX 

UNIT 

■ALS876A 

SN54ALS876A 

SN74ALS876A 

MIN TYP MAX 

MIN MAX 

MIN MAX 

^max 



40 50 

25 

30 

|2]Q 

iPLH 

CLK 

Any Q 

8 11 

4 15 

4 14 

ns 

fPHL 

9 12 

4 15 

4 14 

IPHL 


Any Q 

10 16 

CM 

CM 

CD 

6 19 


IPZH 

0^ 

Any Q 

10 13 

4 21 

4 18 

ns 

*PZL 

11 15 

4 21 

4 18 

tPHZ 

OC 

Any Q 

6 8 

2 12 

2 10 

ns 

tPLZ 

7 10 

3 15 

3 13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\i54AS874, SI\I54AS876, SN74AS874, SI\I74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc • • 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS874, SN54AS876 -55°C to 125°C 

SN74AS874, SN74AS876 . 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS874 

SN54AS876 

SN74AS874 

SN74AS876 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-i High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-12 

- 15 


Iql Low-level output current 

32 

48 

■SBi 

^clock Clock frequency 

0 100 

0 125 

MHz 

tsfj Pulse duration 

PRE or CLR low 

4 

2 

ns 

CLK high 

4 

3 

CLK low 

5 

4 

Setup time 

before CLKt 

Data 

2.5 

2 

ns 

PRE or CLR inactive 

5 

4 

th Hold time, data after CLK t 

1 

1 

ns 

Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS874 

SN54AS876 

SN74AS874 

SN74AS876 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = V, Iqh = -12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -15 mA 


2.4 3.3 

VoL 

Vcc = 4.5 V, Iql = 32 mA 

0.25 0.4 


V 

Vcc = 4.5 V Iql = 48 mA 


0.35 0.5 

'OZH 

Vqc = 5.5 V, Vq = 2.7 V 

50 

50 

/‘A 

'OZL 

Vqc = 5.5 V, Vq = 0.4 V 

-50 

-50 

^iA 

l| 

Vqc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

10 

liA 

l|L 

D 

Vcc = 5.5 V, V| = 0.4 V 

-3 

-2 

mA 

All other 

-0.5 

-0.5 

lO* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

icc 

'AS874 

Vcc = 5.5 V 

Output high 

82 133 

82 133 

mA 

Outputs low 

92 149 

92 149 

Outputs disabled 

100 160 

100 160 

'AS876 

Outputs high 

88 142 

88 142 

Outputs low 

94 150 

94 150 

Outputs disabled 

100 160 

100 160 


f All typical values are at Vcc = 5 V, Ta = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SI\I54AS874, SN54AS876, SN74AS874, SN74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 



'AS874 switching characteristics (see Note 1) 






Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 fi, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 - 500 n, 

T/v - MIN to MAX 


UNIT 




SN54AS874 

SN74AS874 





MIN 

MAX 

MIN 

MAX 


^max 



100 

125 

tl!Hl 

tPLH 

CLK 

Any Q 

3 

11.5 

3 

8.5 

ns 

tPHL 

4 

12.5 

4 

10.5 

tPHL 

CLR 

Any Q 

4 

11 

4 

9.5 

ns 

tPZH 

OC 

Any Q 

2 

8 

2 

7 

ns 

tPZL 

3 

1 1.5 

3 

10.5 

tPHZ 

6c 

Any Q 

2 

7 

2 

6 

ns 

tPLZ 

2 

8.5 

2 

7.5 


'AS876 switching characteristics (see Note 1) 






Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n. 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R2 - 500 n, 

Ta - min to MAX 


UNIT 




SN54AS876 

SN74AS876 





MIN 

MAX 

MIN 

MAX 


^max 



100 

125 


tPLH 

CLK 

Any Q 

3 

11.5 

3 

09 

ns 

IPHL 

4 

12.5 

4 

10.5 

tPHL 

PRE 

Any Q 

4 

11 

.4 

9.5 

ns 

tpZH 

OC 

Any Q 

2 

8 

2 

7 

ns 

tpZL 

3 

11.5 

3 

10.5 

tPHZ 

OC 

Any Q 

2 

7 

2 

6 


tPLZ 

2 

7 

2 

6 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS877. SI\I74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


D2661, DECEMBER 1982-REVISED AUGUST 1985 


• Package Options Include Plastic "Smali > SN54AS877 . . . jt package 

Outline" Packages, Both Plastic and Ceramic sn74AS877 . DW or nt package 

Chip Carriers, and Standard Plastic and ^OP 

Ceramic 300-mil DIPS SO Q i ^ 24 ] Vqc 

SI r 2 23 ~~\ CLK 

• Buffered 3-State Outputs Drive Bus Lines r „ n 

S2L 3 22 J SERIN 

A1C4 219 81 

• Cascaded to n-Bits A 2 Q 5 20 ^ B2 

• Eight Selectable Transceiver/Port Functions: 

A to B or B to A art ’^hrr 

_ . « . n ABTS I 7 J B5 

Register to A or Register to B ar r 1 rr 

Shifted to A or Shifted to B A 7 r R 7 

Off-Line Shifts (A and B Ports in High- ao do 

:: 08 

Register Clear '-I 

• Particularly Suitable for Use in Signature- SN 54 AS 877 ....FK package 

Analysis Circuitry sn 74 AS 877 ,...fim package 

• Serial Register Provides: view) 

Parailel Storage of Either A or B Input , . ^ 

~ u cc 

Data CM <- o u u _i m 

C/5 C/) CO 2 > O CO 

Serial Transmission of Data from Either A y lj i_i i_i lji— 1 1— 1 lj — 

or B Port | 4 3 2 1 28 27 26 

A1 ] 5 25[ B1 

O Dependabie Texas Instruments Quality and A2 l6 24 r B2 

Reliability A3 ] 7 23 C B3 

■ . NC ] 8 22[ NIC 

description 

The 'AS877 features two 8-bit I/O ports {A1-A8 A5 ]io 20 [ B5 

and B1-B8), an 8-bit parallel-load, serial-in, A6 ]ii 19[ B6 

parallel-out shift register, and control logic. With 12 13 14 15 16 17 I 8 

these features, this device is capable of r^coocjooajt^ 

performing eight selectable transceiver or port < < g z o “ m 

functions, depending on the state of the three „ . , 

select lines SO, SI, and S2. These functions ^ No interna connection 

include: transferring data from port A to port B 
or vice versa (i.e., the transceiver function), 
transferring data from the register to either port, 

serial shifting data to either port, performing off-line shifts (with A and B ports in high-impedance state), 
and clearing the register. Synchronous parallel loading of the internal register can be accomplished from 
either port on the positive transition of the clock while serially shifting data in via the SERIN input. The 
'AS877 is ideally suited for applications needing signature-analysis circuitry to enhance system verification 
and/or fault analysis. All serial data is shifted right. All outputs are buffer-type outputs designed specifically 
to drive bus lines directly and all are 3-state except for Q8, which is a totem-pole output. 

The SN54AS877 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. 
The SN74AS877 is characterized for operation from 0°C to 70°C. 


so C 

7T 

J 24 

SIC 

2 

23 

S2 C 

3 

22 

AlC 

4 

21 

A2 C 

5 

20 

A3 C 

6 

19 

A4 C 

7 

18 

A5 C 

8 

17 

A6 C 

9 

16 

A7C 

10 

15 

A8 

11 

14 

GND Q 

12 

13 


SN54AS877....FK PACKAGE 
SN74AS877....FIM PACKAGE 
(TOP VIEW) 


U ^ CC 
rsl O U U _i Lu 
C/5 CO CA Z > (J CO 



y LJLJLJL 

4 3 2 

JLJLJ LJ 

28 27 26 


A1 

]5 

25[ 

B1 

A2 

36 

24 [ 

B2 

A3 

37 

23 [ 

B3 

NC 

38 

22 [ 

NC 

A4 

39 

21 [ 

B4 

A5 

3io 

20 [ 

B5 

A6 

311 

19[ 

B6 


12 13 14 15 16 17 18 
I— I I— I n r— I r— I r— 1 1— I 

CX5 Q (j 00 CX5 

< < Z Z O m CC5 

O 

NC — No internal connection 



PRODUCTION OATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS877, SN74AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


FUNCTION TABLE 


MODE 

S2 SI SO 

CLOCK 

SERIN 

A1 Q1 B1 

A2 02 B2 

A3 03 B3 

A4 04 B4 

A5 05 B5 

A6 06 B6 

A7 07 B7 

A8 08 B8 

mi 

H or L 

X 

Z On A1 

Z Qn A2 

Z Qn A3 

Z Qn A4 

Z Qn A5 

Z Qn A6 

Z Qn A7 

Z Qn A8 

HB 

T 

X 

Z A1 A1 

Z A2 A2 

Z A3 A3 

Z A4 A4 

Z A5 A5 

Z A6 A6 

Z A7 A7 

Z A8 A8 

L L H 

H or L 

X 

B1 On Z 

B2 Qn Z 

B3 Qn Z 

B4 Qn Z 

B5 Qn Z 

B6 Qn Z 

B7 Qn Z 

B8 Qn Z 

L L H 

T 

X 

B1 B1 Z 

B2 B2 Z 

B3 B3 Z 

B4 B4 Z 

B5 B5 Z 

B6 B6 Z 

B7 B7 Z 

B8 B8 Z 

L H L 

H or L 

X 

X On Q1 

X Qn Q2 

X Qn Q3 

X Qn Q4 

X Qn Q5 

X Qn Q6 

X Qn Q7 

X Qn Q8 

L H L 

T 

X 

Z A1 A1 

Z A2 A2 

Z A3 A3 

Z A4 A4 

Z A5 A5 

Z A6 A6 

Z A7 A7 

Z A8 A8 

L H H 

H or L 

X 

Q1 Qn X 

Q2 Qn X 

Q3 Qn X 

Q4 Qn X 

Q5 Qn X 

Q6 Qn X 

Q7 Qn X 

Q8 Qn X 

L H H 

T 

X 

B1 B1 Z 

B2 B2 Z 

B3 B3 Z 

B4 B4 Z 

B5 B5 Z 

B6 B6 Z 

B7 B7 Z 

B8 B8 Z 

H L L 

H or L 

X 

IjCRuy 

Z Qn Q2 

Z Qn Q3 

Z Qn Q4 

Z Qn Q5 

Z Qn Q6 

Z Qn Q7 

Z Qn Q8 

H L L 

t 

H 


Z Q1 Q1 

Z Q2 Q2 

Z Q3 Q3 

Z Q4 Q4 

Z Q5 Q5 

Z Q6 Q6 

Z Q7 Q7 

H L L 

T 

L 

BB 

Z Q1 Q1 

Z Q2 Q2 

Z Q3 Q3 

Z Q4 Q4 

Z Q5 Q5 

Z Q6 Q6 

Z Q7 Q7 

H L H 

H or L 

X 

Q1 On Z 

Q2 Qn Z 

Q3 Qn Z 

Q4 Qn Z 

Q5 Qn Z 

Q6 Qn Z 

Q7 Qn Z 

Q8 Qn Z 

H L H 

1 

H 

H H Z 

Q1 Q1 Z 

Q2 Q2 Z 

Q3 Q3 Z 

Q4 Q4 Z 

Q5 Q5 Z 

Q6 Q6 Z 

Q7 Q7 Z 

X 

X 

T 

L 

L L Z 

Q1 Q1 Z 

Q2 Q2 Z 

Q3 Q3 Z 

Q4 Q4 Z 

Q5 Q5 Z 

Q6 Q6 Z 

Q7 Q7 Z 

H H L 

H or L 

m 

ZQnZ 

Z Qn Z 

Z Qn Z 

ZQnZ 

ZQnZ 

Z QnZ 

ZQnZ 

Z QnZ 

H H L 

T 

D 

Z H Z 

Z Q1 Z 

Z Q2 Z 

Z Q3 Z 

Z Q4 Z 

Z Q5 Z 

Z Q6 Z 

Z Q7 Z 

H H L 

T 

m 

Z L Z 

Z Q1 Z 

Z Q2 Z 

Z 03 Z 

Z Q4 Z 

Z Q5 Z 

Z Q6 Z 

Z 07 Z 

X 

X 

X 

H or L 

X 

Z Qn Z 

ZQnZ 

Z Qn Z 

ZQnZ 

Z Qn Z 

Z Qn Z 

Z Qn Z 

Z On Z 

H H H 

T 

X 

Z L Z 

Z L Z 

Z L Z 

Z L Z 

Z L Z 

Z L Z 

Z L Z 

Z L Z 


PORT 

FUNCTION 



□M TO Bm 


Qm to An 



n = level of Qpln = 
externally, The 

logic symbol^ 


1 , 2. ..8) established on most recent t transition of CLK. 
double inversions that take place as data travels from 


Q1 thru Q8 are the shift register outputs; only Q8 is available 
port to port are ignored in this table. 


[PORT CONTROLLER! 


9-fe(4/5/6)-» 

9-|>C10/7R 


>1 

Z11 11. 

Z12 12, 

V<|( 1/3/51 

-13,1 13- 

•14(3/5) 

1=0 

•(4/5/6)100 

•(0/2)100 

12- 

■(1/3)100 

>^ 

(0/2/4) OV 
•0 Z13 

■2/4 

■Z14 

?1 

Z15 15- 

(1/3/5) 

-16,1 16- 

-17(3/5) 

1=0 

■(0/2)10D 

15- 

n/3M0D 

>1 

(0/2/4)l>V 
0 Z16 

•2/4 

■Z17 
















>1 

Z33 33- 

V<l (1/3/5) 
•34,1 34- 

-35(3/5) 

1=0 

■(0/2)100 

33- 

(1/3)100 

(0/2/4)l>V 
0 Z34 

2/4 35 

Z35 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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SI\I54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


logic diagram (positive logic) 



(7) A4 (18) B4 

(8) A5 (17) B5 




Pin numbers s(iown are for DW, JT, and NT pacl<ages. 
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SI\I54AS877, SI\174AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


absolute maximum ratings over free-air temperature range 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-aIr temperature range: SN54AS877 -55°Cto125°C 

SN74AS877 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54AS877 

SN74AS877 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

A1-A8, B1-B8 

- 12 

- 15 

mA 

Q8 

> -2 

-2 

Iql Low-level output current 

A1-A8, B1-B8 

32 

48 

mA 

Q8 

20 

20 

^clock Clock frequency 

0 45 

0 50 

■AIM 

tw Duration of clock pulse 

1 1 

10 

ns 

tsu Setup time before CLKT 

A1-A8, B1-B8 

SERIN 

5.5 

5.5 

ns 

SO, SI, S2 

5.5 

5.5 

th Hold time, data after CLKT 

A1-A8, B1-B8 

SERIN 

0 

0 

ns 

SO, SI, S2 

0 

0 

Ta operating free-air temperature 

-55 125 

0 70 

°c 


2-752 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 














































SI\I54AS877, SI\174AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS877 

SN74AS877 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4,5 V, l| = - 18 mA 

- 1.2 

- 1.2 

V 

Vqh 

A1-A8 

B1-B8 

Vcc = 4.5 V, Iqh = ^ 12 mA 

2 3.2 


V 

Vcc “ *0H = “ mA 


2 3.3 

All outputs 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

VoL 

All outputs except 08 

Vcc ^ 4.5 V, Iql - 32 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

08 

Vcc “ Iql ~ 30 mA 

0.25 0.5 

0.25 0.5 

■ 

SO, SI, S2 

Vcc = 5.5 V, V| = 7 V 

0.3 

0.3 

mA 

CLK and SERIN 

0.1 

0.1 

A1-A8, B1-B8 

Vcc = 5.5 V, V| = 5.5 V 

0.2 

0.2 

l|H 

SO, SI, S2 

Vcc = 5.5 V, V| - 2.7 V 

60 

60 

,,A 

CLK and SERIN 

20 

20 

A1-A8, B1-B8* 

70 

70 

l|L 

SO, SI, S2 

Vcc = 5.5 V, V| = 0.4 V 

- 1 

- 1 

mA 

CLK and SERIN 

-0.5 

-0.5 

A1-A8, B1-B8* 

-0.75 

-0.75 

io§ 

Except 08 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

08 

-20 -112 

-20 -112 

'cc 

Vcc = 5.5 V 

136 220 

136 220 



'•’All typical values are at ^CC = 5 V, Ta = 25 °C. 

*For I/O ports, the parameters l|[-| and Iil Include the output currents IqzH lOZL' respectively. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1 ) 






Vcc = 4.5 V to 5,5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 !2, 

R2 = 500 n, 

Ta = MIN to MAX 


UNIT 




SN54AS877 

SN74AS877 





MIN 

MAX 

MIN 

MAX 


Imax 



45 

50 

MHz 

IPLH 

Any A port 

Any B port 

2 

8.5 

2 

7 

ns 

tPHL 

3 

10.5 

3 

9 

IPLH 

Any B port 

Any A port 

2 

9 

2 

7.5 

ns 

IPHL 

3 

10,5 

3 

9 

IPLH 

SO, SI, S2^ 

Any A or B 

3 

11,5 

3 

10 

ns 

tPHL 

port 

2 

9.5 

2 

8 

IPLH 

CLK 

Any A or B 

2 

1 1 

2 

9 

ns 

IPHL 

port 

3 

13 

3 

11.5 

IPLH 

CLK 

QB 

2 

10.5 

2 

8 

ns 

IPHL 

3 

10 

3 

8.5 

IPHZ 



2 

7.5 

2 

6.5 

ns 

IPLZ 

SO, SI, S2 

Any A or B 

3 

13 

3 

10.5 

tPZH 

port 

2 

9 

2 

7 

ns 

IPZL 



3 

1 1 .5 

3 

9.5 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 

llThe positive transition of S2 will cause low-level data at the A output Bus or stored in the shift register to be invalid for 12 ns. 
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ALS and AS Circuits 


SI\I54AS877, SI\I74AS877 

8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


TYPICAL APPLICATION DATA 


BUS A TO BUS BOR BUS B TO BUS A OR 

SERIAL TRANSMISSION SERIAL TRANSMISSION 





SERIAL 

OUT 


SERIAL IN TO A PORT 


SERIAL IN TO B PORT 


SERIAL IN . 
CLK- 


c 


SERIAL IN. 
CLK- 



1 ^ SERIN 1 


1 ^ SERIN 1 


1 1 

REG 1 

1 1 


iREG 1 

r 


A 1 1 B 

Hi-Z Hi-Z 

A 1 1 ® 


1 

I 1 

1 1 

1 Q8 1 

' 

1 1 

1 1 

1 Q8 1 

V 




SERIAL 

OUT 


SERIAL 

OUT 
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SI\I54ALS878A, SI\I54ALS879A, SI\I54AS878, SI\l54AS87g 
SN74ALS878A. SI\I74ALS879A, SI\I74AS878, SI\I74AS879 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLDPS WITH 3-STATE OUTPUTS 


o 3-State Bus Driving Outputs 

o Full Parallel-Access for Loading 

o Buffered Control Inputs 

o Choice of True or Inverting Logic 

'ALS878A, 'AS878 True Outputs 
‘ALS879A, 'AS879 Inverting Outputs 

o Synchronous Clear 

o Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

o Dependable Texas Instruments Quality and 
Reliability 


D2661, APRIL 1982 REVISED MAY 1 986 


SN54ALS878A, SN54AS878 . . . JT PACKAGE 
SN74ALS878A, SN74AS878 ... DW OR NT PACKAGE 


^24y vcc 
230 1CLK 


2D4L'0 15J2Q4 

20C|Ill 14 J 2CLI< 

GND ni2 IsQ 2CLR 

SN54ALS878A, SN54AS878 . . . FK PACKAGE 
SN74ALS878A, SN74AS878 . . . FN PACKAGE 
(TOP VIEW) 


description 


These dual 4-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit edge-triggered flip-flops enter data 
on the low-to-high transition of the clock {1 CLK 
and ^CLK). All types have individual 
synchronous clear inputs and output control pins 
for each group of 4-bit registers. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from 0°C to 70 °C. 



SN54ALS879A, SN54AS879 . . . JT PACKAGE 
SN74ALS879A, SN74AS879 ... DW OR NT PACKAGE 
(TOP VIEW) 


204(110 15LI2Q4 


GNOHU 13n 2CLR 


SN54ALS879A. SN54AS879 . . . FK PACKAGE 
SN74ALS879A, SN74AS879 . . . FN PACKAGE 
(TOP VIEW) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


ISIC-No internal connection 
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SI\I54ALS878A, SI\l54ALS87gA, SN54AS878, SN54AS87g 
SN74ALS878A, SI\l74ALS87gA, SI\I74AS878, SI\t74AS87g 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


'ALS878A, 'AS878 
(EACH FLIP-FLOP) 


FUNCTION TABLES 


'ALS879A, 'AS879 
(EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC 

CLR 

CLK 

D 

L 

L 

t 

X 

L 

L 

H 

1 

H 

H 

L 

H 

t 

L 

L 

■ L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


INPUTS 

OUTPUT 

Q 

be 

CLR 

CLK 

D 

L 

L 

t 

X 

H 

L 

H 

t 

H 

L 

L 

H 

t 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

Z 



logic symbols 


■ALS878A, 'AS878 


•ALS879A, 'AS879 


(/) 



■ 1Q1 

■ 1Q2 

■ 1Q3 

■ 1Q4 


•2Q1 

■2Q2 

-2Q3 

■2Q4 


1CLK ■ 
1CLR 

1D1 

1D2 

1D3 

1D4 

20C 

2CLK 

2CLR 

2D1 

2D2 

2D3 

2D4 


EN 

>C1 



ID D> 

V 





mi 

EN 

>C1 

IR 

T r 

. (181 

(14) 

(13) 

(7) 

ID [> V 

(81 

^ (17) 


(9) 

^ (16) 


(10) 

(15) 





2Q1 

2Q2 

2Q3 

2Q4 


logic diagrams (positive logic) 

'ALS878A, AS878 (EACH QUAD FLIP-FLOP) 


'ALS879A, 'AS879 (EACH QUAD FLIP-FLOP) 



^Tliese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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SI\I54ALS878A, SI\154ALS87gA, SN74ALS878A, SI\l74ALS87gA 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS878A, SN54ALS879A -55°C to 125°C 

SN74ALS878A, SN74ALS879A 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


% 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 





SN54ALS878A 

SN74ALS878A 


PARAMETER 

TEST CONDITIONS 

SN54ALS879A 

SN74ALS879A 

UNIT 




MIN TYPt MAX 

MIN TYP^ MAX 


V|K 

Vcc = 

l| = - 18 mA 

- 1.2 

- 1 .2 

V 


Vcc = ‘^■5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

< 

n 

o 


Vqh 

Vcc = 4.5 V, 

IqH = -1 rnA 

2.4 3.3 


V 


Vcc = 4.5 V, 

IqH = - 2.6 mA 


2.4 3.2 



Vcc = 4.5 V, 

Iql = 12 mA 

0.25 0.4 

0.25 0.4 



Vcc = 4.5 V 

IqL = 24 mA 


0.35 0.5 


Iqzh 

Vcc = 5.5 V, 

Vq = 2.7 V 

20 

20 

fiA 

Iqzl 

Vcc = 5.5 V, 

Vq = 0.4 V 

-20 

-20 

HA 

i| 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 

ixA 

l|L 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.2 

-0.2 

mA 

'0^ 

Vcc = 5.5 V, 

Vq = 2.25 V 

-30 -112 

-30 -112 

mA 



Outputs high 

14 23 

14 23 


'cc 

Vcc = 5.5 V 

Outputs low 

18 31 

18 31 

mA 



Outputs disabled 

20 33 

20 33 



^All typical values are at = 5 V, = 25 ‘’C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


recommended operating conditions 



SN54ALS878A 

SN54ALS879A 

SN74ALS878A 

SN74ALS879A 

UNIT 


MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

wm 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 

IBiEIII 

^clock Clock frequency 

'ALS878A 

0 25 

0 30 

MHz 

'ALS879A 

0 20 

0 25 

Pulse duration 

'ALS878A CLK high or low 

20 

16.5 

ns 

'ALS879A CLK high or low 

25 

20 

Setup time 

before CLKt 

Data 

15 

15 

ns 

CLR 

20 

20 

Hold time 

after CLKI 

Data 

4 

4 

ns 

CLR 

0 

0 

T/\ Operating free-air temperature 

-55 125 

O 

o 

°c 
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SI\I54ALS878A, SI\l54ALS87gA, SN74ALS878A, SI\l74ALS87gA 

DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 



NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS878, SI\I54AS879, SI\i74AS878, SN74AS87g 
DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range SN54AS878, SN54AS879 -55°C to 125°C 

SN74AS878, SN74AS879 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS878 

SN54AS879 

SN74AS878 

SN74AS879 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5,5 


V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 12 

- 15 


IqL Low-level output current 

32 

48 

IBQI 

^clock Clock frequency 

0 100 

0 125 

MHz 

Pulse duration 

CLK low 

4 

2 

ns 

CLK high 

5 

4 

Setup time 

before CLKt 

Data 

3 

2 

ns 


6.5 

5.5 

Hold time 

after CLKt 

Data 

3 

2 

ns 

CLR 

0 

0 

Operating free-air temperature 

-55 125 

o 

o 

°c 
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SI\I54AS878, SN54AS879, SI\I74AS878. SI\l74AS87g 

DUAL 4 BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS878 

SN54AS87g 

SN74AS878 

SN74AS879 

UNIT 

MIN TYPT MAX 

MIN TYP^ MAX 

V|K 

Vec = 4.5 V, l| = - 18 mA 

-1.2 

-1.2 

wm 

VOH 

Vec = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vec = 4.5 V, Iqh = -12 mA 

2.4 3.2 


Vec = 4.5V, tnA 


2.4 3.3 

VOL 

Vec “ 4.5 V, IqL = 32 mA 

0.29 0.5 


V 

Vec = 4.5 V IqL = 48 mA 


0.33 0.5 

iOZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

■a 

lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

ISI3II 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

D 

Vcc = 5.5 V, V| = 0.4 V 

-3 

-2 

mA 

All other 

-0.5 

-0.5 

lo* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 


icc 

'AS878 

Vcc = 5.5 V, 

See Note 1 

Outputs high 

82 132 

82 132 

mA 

Outputs low 

96 155 

96 155 

Outputs disabled 

100 160 

100 160 

'AS879 

Outputs high 

88 142 


Outputs low 

94 150 

94 150 

Outputs disabled 

100 160 

100 160 


'^All typical values are at Vqc = 5 V, = 25°C. 

*The output conditions have bee n cho sen to produce a current that closely approbates one half of the true short-circuit output current, Iqs- 
NOTE 1: Ice is measured with CLR and all D inputs grounded, and CLK and OC at 4.5 V. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl - 50 pF. 

R1 - 500 Q, 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54AS878 

SN54AS879 

SN74AS878 

SN74AS879 

MIN MAX 

MIN MAX 

^max 



100 

125 


tPLH 

CLK 

Q or Q 

3 11.5 

3 8.5 

ns 

tPHL 

4 12.5 

4 10.5 

tpZH 

OC 

Q or Q 

2 8 

2 7 

ns 

tPZL 

3 1 1.5 

3 10.5 

tPHZ 

OC 

Q or Q 

2 7 

2 6 

ns 

tPLZ 

2 7 

2 6 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS880A, SN54AS880, SN74ALS880A, SN74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 

D2661, DECEMBER 1982 - REVISED MAY 1986 


I * 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• ‘ALS873B is Alternative Version with 
Noninverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual 4-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. 
When the latch enable input (1 C or 2C) is high, 
the Q outputs will follow the data (D) inputs in 
inverted form, according to the function table. 
When the latch enable input is t aken low, the 
outputs will be latched. When PRE goes low, the 
Q outputs go low independently of the clock. 
The outputs are in a high-impedance state when 
OC (output control) is at a high logic level. 

The SN54ALS880A and SN54AS880 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS880A and SN74AS880 are 
characterized for operation from 0°C to 70 °C. 


SN54ALS880A, SN54AS880 . . . JT PACKAGE 
SN74ALS880A, SN74AS880 ... DW OR NT PACKAGE 
(TOP VIEW) 



SIM54ALS880A, SN54AS880 . . . FK PACKAGE 
SI\I74ALS880A, SN74AS880 . . . FN PACKAGE 
(TOP VIEW) 



NC — IMo internal connection 


FUNCTION TABLES (EACH LATCH) 


INPUTS 

OUTPUT 

OC 

PRE 

ENABLE C 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

z 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 


Texas 

Instruments 


Copyright © 1982, Texas Instruments Incorporateid 


2-761 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 





ALS and AS Circuits 


SI\I54ALS880A, SI\I74AS880, SI\I74ALS88QA, Si\l74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


logic symbol'l' 



1 

( 22 ) 


( 21 ) 


( 20 ) 


( 19 ) 



1Q1 

1Q2 

103 

104 


201 

202 

203 

204 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 


logic diagram (each quad latch, positive logic) 


oc 

c 

D1 


D2 


D3 


D4 



Q1 


Q2 


Q3 


Q4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS880A, SN54AS880 -55°C to 125°C 

SN74ALS880A, SN74AS880 0°C to 70°C 

Storage temperature range -65°Cto150°C 
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SI\I54ALS880A, SI\I74ALS880A 
DUAL 4 BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54ALS880A 

SN74ALS880A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

11 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

■■ 

Iqh High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


tyv Pulse duration 

PRE low 

15 

15 

ns 

Enable C high 

15 

15 

tgu Setup time, data before enable Ci 

10 

10 


th Hold time, data after enable Ci 

10 

10 


Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) i 


PARAMETER 

TEST CONDITIONS 

SN54ALS880A 

SN74ALS880A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc “ “ —18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = V, Iqh = -0.4 mA 

Vcc-2 

CM 

1 

(J 

U 

> 

V 

Vcc = lOH = 

2.4 3.3 


Vcc = 4-5 V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc 4.5 V, Iql == 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/rA 

lOZL 

Vcc “ 5.5 V, Vq = 0.4 V 

-20 

-20 

frA 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.2 

-0.2 

mA 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

14 21 

14 21 

mA 

Outputs low 

19 29 

19 29 

Outputs disabled 

20 31 

CO 

o 

CM 


^All typical values are at Vcc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS880A, SN74ALS880A 

DUAL 4 BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 


TO 

(OUTPUT) 

Vcc - 5 V 

Cl - 50 pF, 

R1 - 500 Q. 

R2 - 500 fi, 

Ta - 25 “C 


Vcc ” 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n 

R2 - 500 U 

Ta - MIN to MAX 


UNIT 





'ALS880A 

SN54ALS880A 

SN74ALS880A 






MIN TYP MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

D 


Q 

14 19 

3 

23 

3 

20 

ns 

tPHL 


9 12 

3 

15 

3 

14 

tPLH 



0 

17 22 

8 

31 

8 

24 


tPHL 



14 18 

8 

22 

8 

21 


tPHL 

PRE 


Q 

12 16 

6 

24 

6 

21 

1^91 

tPZH 

OC 



12 15 

4 

21 

4 

18 

ns 

fPZL 



13 17 

4 

21 

4 

18 

tPHZ 

OC 

• 

0 

6 9 

2 

12 

2 

10 


tPLZ 


8 11 

3 

21 

3 

17 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS880, SI\I74AS880 
DUAL 4-BIT D-TYPE LATCHES WITH 3 STATE OUTPUTS 


recommended operating conditions 



SN54AS880 

SN74AS880 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

IBII 

V|H High-level input voltage 

2 

2 

■fl! 

V|L Lo\«-level input voltage 

0.8 

0.8 


IqH High-level output current 

- 12 

- 15 


Iql Low-level output current 

32 

48 

msrm 

tyv Pulse duration 

PRE low 

4.5 

3.5 

ns 

Enable C high ' 

4 

2.5 

tgu Setup time, data before enable Ci 

2 

2 

^^9 

th Hold time, data after enable Cf 

1 

1 


T/^ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS880 

SN74AS880 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -12 mA 

2.4 3.2 


Vcc = 4.5 V, Iqh = -15 mA 


2.4 3.3 

VOL 

Vcc = 4.5 V, Iql = 32 mA 

0.30 0.5 


V 

Vcc “ 4.5 V, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

50 

50 

mA 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-50 

-50 

fiA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

73 118 

73 118 

mA 

Outputs low 

76 122 

76 122 

Outputs disabled 

86 137 

86 137 


^All typical values are at Vqq = 5 V, Ty\ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54AS880, SN74AS880 

DUAL 4 BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc ” 4-5 V to 5.5 V, 

Cl ■■ 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 fi, 

R2 - 500 0, 

Ta - MIN to MAX 


UNIT 




SN54AS880 

SN74AS880 





MIN 

MAX 

MIN 

MAX 


tPLH 

D 


4 

11 

4 

9.5 

ns 

tPHL 


4 

9 

4 

8.5 

tPLH 


Q 

6 

14 

6 

11.5 


tPHL 


4 

10 

4 

8 


fPHL 

PRE 

Q 

4 

11.5 

4 

10 


tPZH 

OC 

Q 

2 

8 

2 

7.5 


tpZL 

4 

11 

4 

10 


tPHZ 

OC 

0 

2 

8 

2 

6.5 


tPLZ 

2 

9 

2 

8 




NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT SN54AS881A, SN74AS881A 

PREVIEW ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

o Full Look-Ahead for High-Speed Operations 
on Long Words 

o Arithmetic Operating Modes: 

Addition 

Subtraction 

Shift Operand A One Position 

Magnitude Comparison 

Plus Twelve Other Arithmetic Operations 

o Logic Function Modes 
Exclusive-OR 
Comparator 
AND, NANO, OR, NOR 


D2661, DECEMBER 1982 - REVISED MAY 1986 


SN54AS181A . . . J OR JT PACKAGE 
SN54AS881A . . . JT PACKAGE 
SN74AS181A ... N OR NT PACKAGE 
SN74AS881A ... DW OR NT PACKAGE 
(TOP VIEW) 


SO 

Cn 

M 

FO 

Fin 

F2C 

GND[^ 


1 

LJ 24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

CO 

18 

17 

9 

16 

10 

15 

11 

14 

12 

13 


Dai 

D B1 

Da2 

D B2 
D A3 
D B3 


'AS881A Provides Status Register Checks 
Plus Ten Other Logic Operations 

o Dependable Texas Instruments Quality and 
Reliability 


SN54AS181A, SN54AS881A . . . FK PACKAGE 
SN74AS181A, SN74AS881A . . . FN PACKAGE 
(TOP VIEW) 


logic symbol^ 


so 

51 

52 

53 
M 
Cn 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 


( 6 ) 


(5) 


(4) 


(3) 


( 8 ) 


(7) 


(1> tv. 


O' 

ALU 

(0 

. . 15) CP 


>M-|^ (0. 

. . 15) CG 


6(P=Q) ^ 


(0 . 

. . 15) CO 


Cl 






P 

Q 

[1] 


P 

Q 

[2] 


P 

Q 

[4] 


P 

Q 

[8] 



(15) - 


(17) 7= 


(14) 


(16) 


FI 


P 

G 

A=B 

Cn+4 


(91 


(11) t:- 


(13) - 


F3 


ro o o o u ^ r- 

W |< im 2 > l< ICQ 



NC~No internal connection 


^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers are f 9 r DW, JT, and NT packages. 


For complete information on the SN54AS881A and the SN74AS881A, see page 2-187. 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
deveiopment. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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• Directly Compatible with 'AS181B. 

'AS1181. 'AS881B, and 'AS1881 ALUs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Capable of Anticipating the Carry Across a 
Group of Eight 4-Bit Binary Adders 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Typical Carry Time, Cp to Any Cp-i-i, is 
Less Than 6 ns 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'AS882A is a high-speed look-ahead carry 
generator capable of anticipating the carry 
across a group of eight 4-bit adders permitting 
the designer to implement look-ahead for a 
32-bit ALU with a single package or, by 
cascading 'AS882A's, full look-ahead is possible 
across n-bit adders. 

The SN54AS882A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74AS882A is 
characterized for operation from 0°C to 70°C. 

'AS882A LOGIC EQUATIONS 

Cn + 8 = G1 -i-PIGO-HPIPOCn 

Cn-H6 = G3-I-P3G2-I-P3P2G1 +P3P2P1G0 
+ P3P2P1P0Cn 

Cn-H24 = G5 + P5G4 + P5P4G3-I-P5P4P3G2 
+P5P4P3P2G1 +P5P4P3P2P1G0 
+P5P4P3P2P1P0Cn 

Cn + 32 = G7-f-P7G6 + P7P6G5 + P7P6P5G4 
+ P7P6P5P4G3 -I- P7P6P5P4P3G2 
+ P7P6P5P4P3P2G1 + P7P6P5P4P3P2P1 GO 
-i-P7P6P5P4P3P2P1P0Cn 


SI\I54AS882A, SI\I74AS882A 
32-BIT LOOK-AHEAD CARRY GENERATORS 

□ 2661, DECEMBER 1982-REVISED NOVEMBER 1985 


SN54AS882A . . . JT PACKAGE 
SN74AS882A ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS882A . . . FK PACKAGE 
SN74AS882A . . . FN PACKAGE 
(TOP VIEW) 



NC No internal connection 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS882A, SI\I74AS882A 

32-BIT LOOK-AHEAD CARRY GENERATORS 







SN54AS882A, SI\I74AS882A 
32-BIT LOOK-AHEAD CARRY GENERATORS 


FUNCTION TABLE 
FOR Cn + 32 OUTPUT 


1 . : INPUTS 

OUTPUT 

G7 

G6 

55 

54 

53 

52 

G1 

50 

P? 

P6 

P5 

P4 

P3 

P2 

PI 

Po 

Cn 

Cn + 32 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

L 

X 

X 

X 

X 

X 

L 

L 

X 

X 

X 

X 

X 

X 

• X 

H 

X 

X 

X 

L 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 

L 

X 

X 

X 

L 

L 

L 

L 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 

X 

L 

X 

X 

L 

L 

L 

L 

L 

X 

X 

X 

X 

H 

X 

X 

X 

X 

X 

X 

L 

X 

L 

L 

L 

L 

L 

L 

X 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 








All other combinations 






L 



FUNCTION TABLE 
FOR Cn + 24 OUTPUT 


INPUTS 

OUTPUT 

G5 

54 

53 

G2 

51 

GO 

P5 

P4 

P3 

P2 

PI 

Po 

Cn 

Cn + 24 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 


L 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X 

X 

H 

X 

X 

L 

X 

X 

X 

L 

L 

X 

X 

X 

X 

X 

H 

X 

X 

X 

L 

X 

X 

L 

L 

L 

X 

X 

X 

X 

H 

X 

X 

X 

X 

L 

X 

L 

L 

L 

L 

X 

X 

X 

H 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

X 

X 

H 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

H 

H 






All other combinations 






L 


FUNCTION TABLE 
FOR Cn+16 OUTPUT 


FUNCTION TABLE 
FOR Cn + 8 OUTPUT 


INPUTS 

OUTPUT 

6l 50 PI PO Cn 

Cn + 8 

L X X X X 

H 

X L L X X 

H 

X X L L H 

H 

All other combinations 

L 


INPUTS 

OUTPUT 

G3 

G2 

Gi 

5o 

P3 

P2 

PI 

PO 

Cn 

Cn+16 

L 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

X 

L 

X 

X 

X 

X 

H 

X 

X 

L 

X 

L 

L 

X 

X 

X 

H 

X 

X 

X 

L 

L 

L 

L 

X 

X 

H 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 



All other combinations 



L 


Any inputs not shown in a given table are irrelevant with respect to that output. 
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SI\I54AS882A, SI\I74AS882A 

32-BIT LOOK-AHEAD CARRY GENERATORS 





SI\I54AS882A, SI\I74AS882A 
32-BIT LOOK-AHEAD CARRY GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54AS882A -55°Cto 125°C 

SN74AS822A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS882A 

SN74AS882A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

-2 

-2 

mA 

IqL Low-level output current 

20 

20 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 
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SI\I54AS882A, SI\I74AS882A 

32-BIT LOOK-AHEAD CARRY GENERATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS882A 

SN74AS882A 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

VlK 

Vqc ~ “ —18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V, to 5,5 V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql = 20 mA 

0.3 0.5 

0.3 0.5 

V 

l| 

Cn, PO, PI 

Vcc = 5.5 V, V| = 7 V 

0.4 

0.4 

mA 

GO, G6 

0.8 

0.8 

G1, G2, G4 

1.2 

1.2 

G3, G5 

1.5 

1.5 

G7 

0.9 

0.9 

P2, P3 

0.3 

0.3 

P4, P5 

0.2 

0.2 

P6, P7 

0.1 

0.1 

l|H 

Cn, PO, PI 

Vcc = 5.5 V, V| = 2.7 V 

80 

80 

fcA 

GO, G6 

160 

160 

G1, G2, G4 

240 

240 

G3, G5 

300 

300 

G7 

180 

180 

P2, P3 • 

60 

60 

P4, P5 

40 

40 

P6, P7 

20 

20 

l|L 

Cn, PO, PI 

Vcc = 5.5 V, V| = 0.4 V 

-2 

-2 

mA 

GO, G6 

-4 

-4 

G1, G2, G4 

-6 

-6 

G3, G5 

-7,5 

-7.5 

G7 

-4.5 

-4.5 

P2, P3 

-1.5 

- 1.5 

P4, P5 

- 1 

- 1 

P6, P7 

-0,5 

-0.5 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -130 

-30 -130 

mA 

Icc 

Vcc = 5.5 V 

44 70 

44 70 

mA 


^All typical values are at = 5 V, T/^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS882A, SI\I74AS882A 
32-BIT LOOK-AHEAD CARRY GENERATORS 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl " 50 pK 

Rl = 500 Q, 

Ta = MIN to MAX 

UNIT 

SN54AS822A 

SN74AS882A 

MIN MAX 

MIN MAX 

fPLH 

Cn 

Any output 

2 10 

2 9 

ns 

tPHL 

3 15 

3 14 

tPLH 

P or G 

Cn + 8 

2- 8 

2 7 

fPHL 

2 8 

2 7 

tPLH 

P or G 

+16 

2 8 

2 7 

fPHL 

2 8 

2 7 

fPLH 

P or G 

Cn + 24 

2 8 

2 7 

tPHL 

2 1 1 

2 10 

fPLH 

P or G 

Cn + 32 

1.5 9 

2 8 

tPHL 

2 13 

2 12 


NOTE 1: Load circuits and voltage waveforms are shown in Section V. 
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SIV54AS882A, SI\I74AS882A 

32-BIT LOOK-AHEAD CARRY GENERATORS 


TYPICAL APPLICATION DATA 

The application given in Figure 1 illustrates how the 'AS882A can implement look-ahead carry for a 32-bit 
ALU (in this case, the popular 'AS881A) with a single package. Typical carry times shown are derived 
using the standard Advanced Schottky load circuit. 


AB AB AB AB AB AB AB AB 



FIGURE 1 


Likewise, Figure 2 illustrates the same 32-bit ALU using two 'AS882s. This shows the worst-case delay 
from LSB to MSB to be 19 ns as opposed to 25 ns in Figure 1 . 
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SI\I54AS885, SI\I74AS885 
8-BIT MAGNITUDE COMPARATORS 

D2661, DECEMBER 1982-REVISED MARCH 1985 


• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Latchable P Input Ports with Power-Up 
Clear 

• Choice of Logical or Arithmetic 
(2's Complement) Comparison 

• Data and PLE Inputs Utilize P-N-P Input 
Transistors to Reduce DC Loading Effects 

• Approximately 35% Improvement in AC 
Performance Over Schottky TTL while 
Performing More Functions 

• Cascadable to n-Bits while Maintaining High 
Performance 

• 10% Less Power than STTL for an 8-Bit 
Comparison 


SIM54AS885 . . . . JT PACKAGE 
SN74AS885 .... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS885 . . . . FK PACKAGE 
SN74AS885 . . . . FN PACKAGE 
(TOP VIEW) 


• Dependable Texas Instruments Quality and 
Reliability 

description 

These advanced Schottky devices are capable 
of performing high-speed arithmetic or logic 
comparisons on two 8-bit binary or two's 
complement words. Two fully decoded decisions 
about words P and Q are externally available at 
two outputs. These devices are fully expandable 
to any number of bits without external gates. 
The P > Q and P < Q outputs of a stage 
handling less-significant bits may be connected 
to the P > Q and P < Q inputs of the next stage 
handling more-significant bits to obtain 
comparisons of words of longer lengths. The 
cascading paths are implemented with only a 
two-gate-level delay to reduce overall 
comparison times for long words. Two 
alternative methods of cascading are shown in 
the typical application data. 



The latch is transparent when P Latch Enable (PLE) is high; the P input port is latched when PLE is low. 
This provides the designer with temporary storage for the P data word. The enable circuitry is implemented 
with minimal delay times to enhance performance when cascaded for longer words. The PLE and P and 
Q data inputs utilize p-n-p input transistors to reduce the low-level current input requirement to typically 
-0.25 mA, which minimizes dc loading effects. 


The SN54AS885 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74AS885 is characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessariiy include testing of all parameters. 
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SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


logic symbol'*' 


Q7. 


COMP 

M [LOGIC] 

M [ARITH, 2s COMP] 
Cl 


>P 


PXJ 

P<Q 


(13) 

(14) 


.P>Q 
. P<Q 


'•’This symbol is in accordance wit)i ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 



FUNCTION TABLE 


COMPARISON 

L/A 

DATA INPUTS 

P0-P7, Q0-Q7 

INPUT 

P>Q 

INPUT 

P<Q 

OUTPUTS 

P>Q P<Q 

LOGICAL 

H 

P>Q 

X 

X 

H 

L 

LOGICAL 

H 

P<Q 

X 

X 

L 

H 

LOGICAL* 

H 

P = Q 

H OR L 

H OR L 

H OR L 

H OR L 

ARITHMETIC 

L 

P AG Q 

X 

X 

H 

L 

ARITHMETIC 

L 

Q AG P 

X 

X 

L 

H 

ARITHMETIC* 

L 

P = Q 

H OR L 

H OR L 

H OR L 

H OR L 


*ln these cases the P>Q output will follow the P>Q input, and the P<Q output will 
follow the P<Q input. 

AG — arithmetically greater than 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc '7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS885 -55°C to 125°C 

SN74AS885 0°C to 70°C 

Storage temperature range -65°C to 150°C 
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SI\I54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 



recommended operating conditions 


PARAMETER 

SN54AS885 

SN74AS885 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 


V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

mm 

^OH High-level output current 

-2 

-2 


Iql Low-level output current 

20 

20 


tsu Setup time to PLEi 

2 

2 

ns 

th Hold time after PLEi 

4 

4 

T/^ Operating free-air temperature 

-55 125 

0 70 

maii: 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS885 

SN74AS885 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc ~ ^-5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

VOH 

Vcc = V, Iqh = “2 mA 

Vcc -2 

Vcc -2 

V 

VoL 

Vcc = V, Iql = 20 mA 

0.35 0.5 

0.35 0.5 

V 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

IHSH 

1|H 

L/A 

Vcc = 5.5 V, V| = 2.7 V 

40 

40 

/<A 

Others 

20 

20 

l|L 

L/A 

Vcc = 5.5 V, V| = 0.4 V 

-4 

-4 

mA 

P > Qjn 

P < Qjn 

-2 

-2 

P, Q, PLE 

- 1 

- 1 

'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-20 -112 

-20 - 1 12 


'cc 

Vcc ~ 5.5 V See Note 1 

130 210 

130 210 

KSSU 


'^All typical values are at ^CC = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, Iqs- 
NOTE 1: Iqc is measured with all inputs high except L/A, which is low. 


switching characteristics (see Note 2) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = A. 5 V to 5,5 V. 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS885 

SN74AS885 

MIN TYP^ MAX 

MIN TYP^ MAX 

'PLH 

L A 

P < Q, 

P > Q 

8.5 14 

8.5 13 

ns 

'PHL 

7.5 14 

7.5 13 

fPLH 

P < Qjn 

P > Q|n 

5 10 

5 8 

ns 

tPHL 

5.5 10 

5.5 8 

'PLH 

Any P or Q 

Data Input 

13.5 21 

13.5 17,5 

ns 

<PHL 

10 17 

10 15 


^All typical values are at = 5 V, T/\ = 25°C. 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


TYPICAL APPLICATION DATA 

The 'AS885 can be cascaded to compare words longer than 8-bits. Figure 1 shows the comparison of two 
32-bit words; however, the design is expandable to n-bits. Figure 1 shows the optimum cascading arrangement 
for comparing words of 32 bits or greater. Typical delay times shown are at Vqc = 5 V, Ta = 25 °C, and 
use the standard Advanced Schottky load of Rl = 500 0, Cl = 50 pF. 


PLE 



FIGURE 1. 32-BIT TO 72 (N)-BIT MAGNITUDE COMPARATOR 
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SI\I54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


TYPICAL APPLICATION DATA 

The method shown in Figure 2 is the fastest cascading arrangement for comparing 1 6-bit or 24-bit words. Typical 
delay times shown are at Vcc = 5 V, Ta = 25 °C, and use the standard Advanced Schottky load of Rl = 500 0, 
Cl = 50 pF. 



I PLE (23) 
LSB PO 

PI (161 
P? (171 
P3 <18) 
P4 (19) 
P5 (20) 
P6 (211 
P7 (22) 
P>Q (3) 
P<Q (2) 
QO (111 
Q1 (101 

02 (9) 

03 (8) 

04 (21 

05 (6) 

06 (5) 

07 Wl 


(13) 

1 PLE 

(23) 

in 

(13) 

1 PLE (23) 

PO 

(15) 

PO (15) 

PI 

(16) 

PI (16) 

P2 

(17) 

CO 

P2 (17) 

P3 

(18) 

< 

P3 118) 

P4 

(19) 

P>Q 

P4 (19) 

P5 

(20) 

P5 (20) 

P6 

(21) 

P6 (21) 

P7 

(22) 

P7 (22) 

P>Q 

(3) 

MSB P>0 (3) 

(14) 

P<Q 

(2) 

P<Q 

(14) 

P<0 (2) 


QO 

(11) 



QO (11) 


Q1 

(10) 



01 (10) 


Q2 

(9) 



02 (9) 


Q3 

(8) 



03 (8) 


Q4 

(7) 



04 (7) 


Q5 

(6) 



05 (6) 


Q6 

(5) 



06 (5) 


Q7 

(4) 



07 (4) 


P>0 (131 

P<0 (14) 


16-BIT 

TYPICALLY 19 ns 


^ 24-BIT 

TYPICALLY 24.4 ns 
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SI\I54ALS963, SI\l54ALSg64, SI\i74ALS963, SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


( O Serial-to-Parallel and Parallel-to-Serial 
Conversions 

• Parallel I/O Registers 

O Data Exchangeable Between I/O Register 
and Shift Register 

• Choice of Synchronous and/or 
Asynchronous Clear 

9 Independent or Dual Register Clocking 

• Functionally Similar to National 
Semiconductor DM74LS962 

o Package Options Include Plastic "Small 

Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS963 and 'ALS964 each contain an 8-bit 
shift register in parallel with an 8-bit I/O register. 
In addition to serial-to-parallel and parallel-to- 
serial conversions, these devices are capable of 
exchanging data between the shift and I/O 
registers. Control lines determine the mode of 
operation as shown in the function table. 

The 'ALS963 features individual shift and I/O 
register clock inputs whereas the 'ALS964 
features simultaneous register clocking through 
a single clock input. Clocking in both cases is 
achieved by positive transitions at the clock 
inputs. 

The clear function for the 'ALS963 is 
synchronous (active high). The 'ALS964 
features active-high synchronous and 
asynchronous clearing. 

The SN54ALS963 and SN54ALS964 are 
characterized for operation over the full military 
of -55°C to 125°C. The SN74ALS963 and 
SN74ALS964 are characterized for operation 
from 0°C to 70°C. 


D2881, NOVEMBER 1985-REVISED MAY 1986 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications aro design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 


Copyright © 1985, Texas Instruments Incorporated 
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SI\l54ALSg63, SI\I74ALS963 

DUAL RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


'ALS963 logic symbol ‘ 


(4) 


9 EN 10 

M7/G9 

M6 

> C8 
7, 8R5 

SRG8 


1- 

5Z11, 10 V 

7,80 

(19) 

6,80 

7, 80 












5Z18, 10 V 

6,80 

7,80 

-J 

(8) 


--18.1,30 j_ 7, 80 -< 

^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

'ALS963 register-level logic diagram 

CLK2 GSH G1-2 SCLR CLK1 GIN G2-1 
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SN54ALSg63, SN74ALSg63 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 
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SN54ALS963, SN74ALSg63 

DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


'ALS963 

FUNCTION TABLE 


INPUTS 

A/QA 

THROUGH 

H/QH 

OPERATION OR FUNCTION 

OE 

GIN 

GE-1 

G1-2 

GSH 

CLK1 

CLK2 

SCLR 

H 

H 

H 

H 

H 

X 

X 

n 

Hl-Z 

All data stable 

L 

H 

H 

H 

H 

X 

X 

B 

OUTPUT 

All data stable 

X 

L 

H 

H 

H 

T 

X 

Bi 

INPUT 

Enter data from I/O into Reg 1 

H 

H 

L 

H 

H 

T 

X 

■■ 

Hl-Z 

Copy data from Reg 2 to Reg 1 

L 

H 

L 

H 

H 

T 

X 

B 

OUTPUT 

Copy data from Reg 2 to Reg 1 

X 

L 

L 

H 

H 

T 

t 

B 

INPUT 

Reg 1 ORs data from Reg 2 and I/O 

H 

H 

H 

L 

X 

X 

T 

L 

Hl-Z 

Copy data from Reg 1 to Reg 2 

L 

H 

H 

L 

X 

X 

T 

L 

OUTPUT 

Copy data from Reg 1 to Reg 2 

X 

L 

H 

L 

X 

T 

T 

L 

INPUT 

Copy data from Reg 1 to Reg 2, 
enter new data from I/O into Reg 1 

H 

H 

L 

L 

X 

T 

r 

L 

Hl-Z 

Exchange data between registers 

L 

H 

L 

L 

X 

t 

T 

L 

OUTPUT 

Exchange data between registers 

X 

L 

L 

L 

X 

T 

T 

L 

INPUT 

Copy data from Reg 1 to Reg 2, 

Reg 1 ORs data from Reg 2 and I/O 

H 

H 

H 

H 

L 

X 

T 

L 

Hl-Z 

Shift data in Reg 2 

L 

H 

H 

H 

L 

X 

T 

L 

OUTPUT 

Shift data in Reg 2 

X 

L 

H 

H 

L 

T 

T 

L 

INPUT 

Shift data in Reg 2, enter new data 
from I/O into Reg 1 

H 

H 

L 

H 

L 

T 

T 

L 

Hl-Z 

Copy data from Reg 2 to Reg 1, 
shift data in Reg 2 

L 

H 

L 

H 

. L 

t 

T 

L 

OUTPUT 

Copy data from Reg 2 to Reg 1, 
shift data in Reg 2 

X 

L 

L 

H 

L 

T 

T 

L 

INPUT 

Reg 1 ORs data from Reg 2 and I/O, 
shift data in Reg 2 

X 

H 




T 

X 

H 


Synchronously clear Reg 1 

X 

X 

X 



X 

T 

H 


Synchronously clear Reg 2 

X 

H 

X 



T 

T 

H 


Synchronously clear both registers 

X 

L 

X 



T 

T 

H 

INPUT 

Enter data from I/O into Reg 1 and 
synchronously clear Reg 2 

X 

L 

X 



T 

X 

H 

INPUT 

Enter data from I/O into Reg 1 
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DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 
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SI\I54ALS964, SI\I74ALS964 

DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 





SI\IRdAI9QR4 SI\17AAI9qRA 

DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


■ALS964 

FUNCTION TABLE 


INPUTS 

A/QA 

THROUGH 

H/OH 

OPERATION OR FUNCTION 

OE 

GIN 

G2-1 

G1- 

2 GSH 

CLK 

ACLR 

SCLR 

H 

H 

H 

H 

H 

X 

■■ 

■■ 

Ht-Z 

All data stable 

L 

H 

H 

H 

H 

X 


B 

OUTPUT 

All data stable 

X 

L 

H 

H 

H 

T 

■■ 

B 

INPUT 

Enter data from I/O into Reg 1 

H 

H 

n 




mm 

n 

Hl-Z 

Copy data from Reg 2 to Reg 1 

L 

H 

B 




D 

B 

OUTPUT 

Copy data from Reg 2 to Reg 1 

X 

L 

B 




■■ 

B 

INPUT 

Reg 1 ORs data from Reg 2 and I/O 

H 

H 

H 

L 

X 

T 

L 

L 

Hl-Z 

Copy data from Reg 1 to Reg 2 

L 

H 

H 

L 

X 

T 

L 

L 

OUTPUT 

Copy data from Reg 1 to Reg 2 

X 

L 

H 

L 

X 

r 

L 

L 

INPUT 

Copy data from Reg 1 to Reg 2, 
enter new data from I/O into Reg 1 

H 

H 

L 

L 

X 

T 

L 

L 

Hl-Z 

Exchange data between registers 

L 

H 

L 

L 

X 

T 

L 

L 

OUTPUT 

Exchange data between registers 

X 

L 

L 

L 

X 

T 

L 

L 

INPUT 

Copy data from Reg 1 to Reg 2, 

Reg 1 ORs data from Reg 2 and I/O 

H 

H 

H 

H 

L 

T 

L 

L 

Hl-Z 

Shift data in Reg 2 

L 

H 

H 

H 

L 

T 

L 

L 

OUTPUT 

Shift data in Reg 2 

X 

L 

H 

H 

L 

T 

L 

L 

INPUT 

Shift data in Reg 2, enter new data 
from I/O into Reg 1 

H 

H 

L 

H 

L 

t 

L 

L . 

Hl-Z 

Copy data from Reg 2 to Reg 1 , 
shift data in Reg 2 

L 

H 

L 

H 

L 

r 

L 

■ L 

OUTPUT 

Copy data from Reg 2 to Reg 1, 

shift data in Reg 2 

X 

L 

L 

H 

L 

T 

L 

L 

INPUT 

Reg 1 ORs data from Reg 2 and I/O, 
shift data in Reg 2 

X 

H 

X 

X 

X 

T 

L 

H 


Synchronously clear Reg 1 and Reg 2 

X 

X 

X 

X 

X 

X 

H 

X 


Asynchronously clear Reg 1 and Reg 2 

X 

L 

X 

X 

X 

T 

L 

H 

INPUT 

Enter data from I/O into Reg 1 and 
synchronously clear Reg 2 
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SN54ALSg63. SI\I74ALS963 

DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


'ALS963 typical sequence 


Illustrated below is the following sequence: 

1. Clear both registers to zero. 

2. Input 001 1 001 1 in Reg 1 . 

3. Transfer 001 1 001 1 from Reg 1 to Reg 2. 

4. Input 0111 0111 into Reg 1 . 

5. Shift contents of Reg 2, SERIN = 0 

6. Shift contents of Reg 2, SERIN = 1 

7. Exchange contents of Reg 1 with Reg 2. 



> 

I” 

CO 

Q> 

3 

Q. 

> 

CO 

o 

o 

£. 

(/) 


GSH 

SCLR 


G1-2 

G2-1 

CLK1 

CLK2 

SERIN 


SEROUT 

A/Qa-H/Qh 


CONTENTS 
OF REG 1 


CONTENTS 
OF REG 2 


J~1 

! 

J~L 


i — I i — I r ~i I — L 


J — L 


1 




1 1 1 


^OUTPUT 

Hl-Z 

1 V ! 



-tomoinl 1100 iio~ 


0000 0000 


0011 0011 


0111 0111 


0110 0110 I 1100 1101 


CLEAR REG 1 
AND REG 2 


t f T T T t 

LOAD LOAD LOAD SHIFT SHIFT EXCHA 

REG 1 REG 2 REG 1 REG 2 REG 2 

SERIN = 0 SERIN =1 
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SI\l54ALSg64, SI\l74ALSg64 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3 STATE OUTPUTS 


'ALS964 typical sequence 

Illustrated below is the following sequence; 

1. Asynchronously clear Reg 1 and Reg 2 to zero, operate, then synchronously clear. 

2. Input 001 1 001 1 into Reg 1 . 

3. Transfer 001 1 001 1 from Reg 1 to Reg 2 and input 0111 0111 into Reg 1 . 

4. Shift contents of Reg 2, SERIN = 0 

5. Shift contents of Reg 2, SERIN = 1 

6. Exchange contents of Reg 1 with Reg 2. 
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SI\I54ALS963, SI\I54ALS964, SN74ALS963, SN74ALS964 
DUAL-RANK 8-BiT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS963, SN54ALS964 -55°Cto125°C 

SN74ALS963, SN74ALS964 0°C to 70°C 

Storage temperature range -65°C to 150°C 


'ALS963 recommended operating conditions 



SN54ALSg63 

SN74ALS963 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 


g 

8 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 1 

-2.6 


Iql Low-level output current 

SEROUT 

8 

16 

mA 

thru Q(-( 

12 

24 

^clock Clock frequency (at 50% duty cycle) 

lO 

CM 

O 

0 25 


tyy, Pulse duration 

CLK1 high or low 

20 

20 

ns 

CLK2 high or low 

20 

20 

tgu Setup time 

Data before CLK1 1 



ns 

GTN before CLKIT 



GT2 before CLK2t 



STT before CLKIt 



before CLK2t 



SCLR before CLKIT or CLK2T 



th Hold time after CLKIt or CLK2t 



ns 

T/s^ Operating free-air temperature 

-55 125 

0 70 

°c 


'ALS964 recommended operating conditions 



SN54ALS964 

SN74ALS964 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.8 

0.8 

V 

Iqh High-level output current 

- 1 

-2.6 


Iql Low-level output current 

SEROUT 

8 

16 

mA 

Q/^ thru Qh 

12 

24 

^clock Clock frequency (at 50% duty cycle) 

0 25 

0 25 


Pulse duration 

CLK high or low 

20 

20 

ns 

ACLR low 



tsu Setup time 

Data before CLKT 



ns 

GTN before CLKT 



before CLKT 



GFT before CLKT 



GSH before CLKT 



SCLR before CLKT 



th Hold time after CLKT 



ns 

Operating free-air temperature 

-55 125 

0 70 

°c 
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SN54ALS963, SN54ALS964, SI\I74ALS963, SI\I74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS963 

SN54ALS964 

SN74ALS963 

SN74ALS964 

UNIT 

MIN TYPl MAX 

MIN TYpl MAX 

V|K 

Vcc = 4.5 V, 

Ij = -18 mA 

- 1.5 

- 1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, 

Iqh “ —0.4 mA 

Vcc-2 

Vcc-2 

V 

Vcc = 4.5 V, 

•oh = -1 niA 

2.4 3.3 


Vcc = 4.5 V, 

Iqh = ~ 2.6 mA 



Vql 

SEROUT 

Vcc = 4.5 V, 

•OL ~ 5 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, 

•OL =16 mA 


0.35 0.5 

Qa thru Qf-i 

Vcc = 4.5 V, 

Iql =12 mA 

0.25 0.4 

0.25 0.4 

Vcc = 4.5 V, 

Iql ~ 24 mA 


0.35 0.5 

■ 

A thru H 

Vcc = 5.5 V, 

V| = 5.5 V 

0.1 

0.1 

mA 

Any other 

Vcc = 5.5 V, 

V| = 7 V 

0.1 

0.1 

l|H* 

Vcc = 5.5 V, 

V| = 2.7 V 

20 

20 


'IL* 

Vcc = 5.5 V, 

V| = 0.4 V 

-0.1 

-0.1 

mA 

'0^ 

Vcc = 5.5 V, 

Vq = 2.25 V 

1 

0 

CO 

1 

- 30 - 1 1 2 

mA 




Outputs high 





'ALS963 

Vcc = 5.5 V 

Outputs low 



mA 




Outputs disabled 







Outputs high 





'ALS964 

Vcc = 5.5 V 

Outputs low 



mA 




Outputs disabled 





^All typical values are at V^c = 5 V, = 25 °C. 

^For I/O ports (Qa throuh Q(-|), the parameters I|h and lu_ Include the off-state output current. 

®The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SI\I54ALS963, SI\l54ALSg64, SN74ALSg63. SN74ALSg64 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


'ALS963 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54ALS963 

SN74ALS963 

MIN TYP^ MAX 

MIN TYP^ MAX 

fmax 

CLK1 or 

CLK2 

Any Q 

25 30 

25 30 

MHz 

tPLH 

CLK1 

Any Q 

10 

10 

ns 

tPHL 

14 

14 

tPLH 

CLK2 

SEROUT 

10 

10 

ns 

tPHL 

14 

14 

fPHZ 

OE 

Any Q 

15 

15 

ns 

tPLZ 

18 

18 

tpZH 

OE 

Any Q 

12 

12 

ns 

tPZL 

12 

12 


'ALS964 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cu - 50 pF, 

R1 = 500 fi, 

R2 - 500 n, 

Ta - MIN to MAX 

UNIT 

SN54ALS964 

SN74ALS964 

MIN TYPT MAX 

MIN TYPt MAX 

Imax 

CLK 

Any Q 

25 30 

25 30 

MHz 

IPLH 

CLK 

Any Q 

10 

10 

ns 

tPHL 

14 

14 

IPLH 

CLK 

SEROUT 

10 

10 

ns 

tPHL 

14 

14 

tPHZ 

ACLR 

Any Q or SEROUT 

14 

14 

ns 

tPHZ 

OE 

Any Q 

15 

15 

ns 

tPLZ 

18 

18 

IPZH 

OE 

Any Q 

12 

12 

ns 

tpZL 

12 

12 


^All typical values are at Vqq = 5 V, = 25 °C. 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALS9gO, SI\l74ALSggi 
8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


I * 3-State I/O-Type Read-Back Inputs 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 
'ALS990 . . . True Outputs 
'ALS991 . . . Inverting Outputs 

• Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mii DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

descriptiori 

These 8-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. 

The eight latches of the 'ALS990 and 'ALS991 
are transparent D-type. While the enable (C) is 
high, the Q outputs of the 'ALS990 will follow 
the data (D) inputs. For the 'ALS991, the Q 
outputs will provide the complement of what is 
applied to its data (D) inputs. 

Read-back is provid ed through the read-back 
control input (OERB). When the control is taken 
low, the data present at the output of the data 
latches will be allowed to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(D) inputs. The read-back control does not affect 
the internal operation of the latches; however, 
precautions should be taken not to create a bus- 
conflict situation. 

The SN74ALS990 and SN74ALS991 are 
characterized for operation from 0°C to 70 °C. 


□2835, APRIL 1984-REVISED MAY 1986 


SN74ALS990 . . . DW OR N PACKAGE 
(TOP VIEW) 


OERB C 

TT 

J20 

H vcc 

IDT 

2 

19 

1 IQ ■ 

2D L 

3 

18 

D 2Q 

3D C 

4 

17 

D 3Q 

4D L 

5 

16 

H 4Q 

5D C 

6 

15 

D 5Q 

6D|: 

7 

14 

]] 6Q 

7Dr 

8 

13 

1 7Q 

sdC 

9 

12 

D 8Q 

GND Q 

10 

11 

: c 


SIM74ALS990 . . . FN PACKAGE 
(TOP VIEW) 



SIM74ALS991 . . . DW OR IM PACKAGE 
(TOP VIEW) 


OERB C 

TT 

J 20 

H Vcc 

lor 

2 

19 

1 iQ 

2D C 

3 

18 

D 20 

3D C 

4 

17 

H 30 

4D C 

5 

16 

H 40 

5D C 

6 

15 

U 50 

6D C 

7 

14 

H 60 

7DC 

8 

13 

3 70 

8D C 

9 

12 

] 8Q 

GND C 

10 

11 

:c 


SN74ALS991 . . . FN PACKAGE 
(TOP VIEW) 
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current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\l74ALSggO, SI\l74ALSggi 
8 BIT D-TYPE TRAWSPARENT READ-BACK LATCHES 


timing diagram 

DATA BUS 




INPUT DATA 


'h 


■ tsu' 


■>!<- 








X 


READ BACK C INPUT DATA 


J 1_ 


|4-tpd> 


XIZ 


^This setup time ensures the readback circuit will not create a conflict on the input data bus. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage, (OERB and C inputs) 7 V 

Voltage applied to D inputs 5.5 V 

Operating free-air temperature range SN74ALS990, SN74ALS991 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


recommended operating conditions 



MIN NOM MAX 

ISIJTQI 

Vcc Supply voltage 

4.5 5 5.5 

v 

V|H High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

IqH High-level output current 

Q 

-2.6 

mA 

D 

-0.4 

Iql Low-level output current 

Q 

24 

mA 

D 

8 

tyv Pulse duration, enable C high 

10 

ns 

tgu Setup time 

Data before Ci 

10 

ns 

Data before OERBl 

10 

th Hold time 

Data after Ci 

5 

— 1 

T/\ Operating free-air temperature 

o 

o 

°c 
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SI\l74ALSggO, SI\l74ALSggi, 
8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYpt MAX 

UNIT 

V|K 

Vcc = 4.5 V, !( = - 18 mA 

-1.2 

V 

Vqh 

All outputs 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

VcC-2 

V 

Q or Q 

Vcc *0H = -2.6 mA 


Vql 

D 

Vcc = 4.5 V, Iql - 4 mA 

0.25 0.4 

V 

Vcc = 4.5 V, Iqu = 8 mA 

0.35 0.5 

Q or Q 

Vcc = 4.5 V, Iql = ^2 mA 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 

0.35 0.5 

ll 

OEM, C 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

D inputs 

Vcc ” ^1 “ ^ 

0.1 

l|H 

oeM, C 

Vcc = 5.5 V, V| = 2.7 V 

20 

fiA 

D inputs^ 

20 

l|L 

MM, C 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

mA 

D inputs^ 

-0.1 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

mA 

'cc 

'ALS990 

Vcc = 5.5 V, OERB high 

Q outputs high 

27 50 

mA 

Q outputs low 

40 70 

'ALS991 

Q outputs high 

25 45 

Q outputs low 

45 75 


^All typical values are at Vqq = 5 V, = 25 °C. 

*For I/O ports, the parameters Im and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output current, Iqs- 
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SI\l74ALSggO, SN74ALSggi 
8 BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


2 


ten = tpzL or tpzH 
tdis = tPLZ ot tPHZ 


'ALS991 switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V. 

Cl - 50 pF, 

Ta “ 25 “C, 

See Figures 1 and 2 

Vcc " 4.5 V to 5.5 V, 

Cl = 50 pF, 

Ta = O^C to 70 °C, 

See Figures 1 and 2 

' UNIT 

MIN TYP MAX 

MIN MAX 

tPLH 

D 

Q 

12 15 

4 20 

ns 

tPHL 

9 12 

4 • 15 

tPLH 

C 

Q 

17 21 

9 28 

ns 

tPHL 

14 18 

7 23 

ten 

Serb 

D 

12 17 

4 22 

ns 

tdis 

8 12 

4 17 


ten = tpzL Of tPZH 
tdis = tPLZ or tPHZ 


'ALS990 switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl - 50 pF, 

Ta - 25 “C, 

See Figures 1 and 2 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Ta - O^C to 70 °C, 

See Figures 1 and 2 

UNIT 




MIN TYP 

MAX 

MIN 

MAX 


tPLH 



8 

14 

4 

17 

ns 

tPHL 



11 

22 

5 

24- 

tPLH 


Q 

13 

22 

6 

26 


tPHL 


16 

23 

8 

26 


ten 

OERB 


12 

18 

4 

21 


tdis 


10 

18 

4 

19 
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SI\I74ALS990, SI\I74ALS991 
8-BIT D-TYPE TRAWSPAREMT READ-BACK LATCHES 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT 
UNDER TEST 


Cl? 

(See Note A) 



TEST 

POINT 
500 0 


LOAD CIRCUIT FOR 
Q OR Q OUTPUTS 


7 V 


!> 




NOTE A: Cl includes probe and jig capacitance. 


TIMING 

INPUT 


DATA 

INPUT 



3.5 V 
0.3 V 
3.5 V 
0.3 V 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 



OUT-OF-PHASE 
OUTPUT 
(See Note D) 


VOH 


VoL 


VoH 


VoL 


OUTPUT 

CONTROL 

(low-level 

enabling) 


WAVEFORM 1 
SI CLOSED 
(See Note B) 


WAVEFORM 2 
SI OPEN 
(See Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR < 1 MHz, t,- = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch SI is open. 


FIGURE 1 
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2-802 


SN74ALSgg2, SI\I74ALSgg3 
g-BIT D-TYPE TRAWSPARENT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 

D2836, APRIL 1984 REVISED JANUARY 1986 


O 3-State I/O-Type Read-Back Inputs 

o Bus-Structured Pinout 

o Choice of True or Inverting Logic 
'ALS992 . . . True Outputs 
'ALS993 . . . Inverting Outputs 

<» Designed with 9 Bits for Parity Applications 

® Package Options Include Plastic "Small 

Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 


SN74ALS992 ... DW OR NT PACKAGE 
(TOP VIEW) 



® Dependable Texas Instruments Quality and 
Reliability 


SN74ALS992 . . . FN PACKAGE 
(TOP VIEW) 


description 

These 9-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. In addition, 
they provide a 3-state buffer-type output and are 
easily implemented in parity applications. 

The nine latches of the 'ALS992 and 'ALS993 
are transparent D-type. While the enable (C) is 
high, the Q outputs of the 'ALS992 will follow 
the data (D) inputs. For the 'ALS993, the Q 
outputs will provide the complement of what is 
applied to its data (D) inputs. On both devices, 
the Q or Q outputs wil l be in the 3-state condition 
when output enable OEQ is high. 

Read-back is provided through the read-back 
control input (OERB). When the control is taken 
low, the data present at the output of the data 
latches will be allowed to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(D) inputs. The read-back control does not affect 
the internal operation of the latches; however, 
precautions should be taken not to create a bus- 
conflict situation. 

The SN74ALS992 and SN74ALS993 are 
characterized for operation from 0°C to 70°C. 


3Q 

4Q 

5Q 

NC 

6Q 

7Q 

8Q 


S)\i74ALS993 ... DW OR NT PACKAGE 
(TOP VIEWi 



SN74ALS993 . . . FN PACKAGE 
(TOP V(EW) 




NC — No internal connection 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\l74ALSgg2, SI\l74ALSgg3 

g-BIT D-TYPE TRAWSPARENT READ-BACK LATCHES 

WITH 3-STATE OUTPUTS 








SI\I74ALS992, SI\I74ALS993 
9 BIT D-TYPE TRAI\ISPAREI\IT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 



ALS and AS Circuits 


















ALS and AS Circuits 


SI\l74ALS9g2, SI\l74ALS9g3 
9 BIT D TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 


timing diagram 



DATA BUS 

C 

OERB 

Q 


^ INPUT DATA 



K'pd^i 


READ BACK 


c 


INPUT DATA 


J 1_ 


!< ►f-fdis 


J 

I 1 

k-»pd-»j 


rz 


CLR = H, OEQ =L 

•This setup time ensures the readback circuit will not create a conflict on the input data bus. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc • • • • • ■ 7 V 

Input voltage, (OERB, OE, CLR, and C inputs) 7 V 

Voltage applied to D inputs and to disabled 3-state outputs 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vqq Supply voltage 

4.5 5 5.5 

V 

V|n High-level input voltage 

2 

V 

V|L Low-level input voltage 

0.8 

V 

Iqh High-level output current 

Q or Q 

-2.6 

mA 

D 

-0.4 

Iql Low-level output current 

Q or Q 

24 

mA 

D 

8 

tyv Pulse duration 

Enable C high 

10 

ns 

CLR low 

10 

tgy Setup time 

Data before Ci 

10 

ns 

Data before OERBi 

10 

th Hold time 

Data after Cf 

5 

ns 

Operating free-air temperature 

0 70 

°c 
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SI\174ALSgg2. SN74ALSgg3 
g-BIT D-TYPE TRAWSPAREWT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.2 

V 

Vqh 

All outputs 

Q or Q 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = -2.6 mA 

2.4 3.2 

Vql 

D 

Vcc = 4.5 V, Iql = 4 mA 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 8 mA 

0.35 0.5 

Q or Q 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 

0.35 0.5 


Q or Q 

Vcc = 5.5 V, Vq = 2.7 V 

20 

fA 

IES9 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

ii 

D inputs 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

mA 

All other 

Vcc = 5.5 V, V| = 7 V 

0.1 

l|H 

D inputs^ 

Vcc = 5.5 V, V| = 2.7 V 

20 

fA 

All other 

20 

l|L 

D inputs* 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

mA 

All other 

-0.1 

Iq^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

mA 

'cc 

'ALS992 

Vcc = 5.5 V, OERB high 

Q outputs high 

30 50 

mA 

Q outputs low 

50 80 

Q outputs disabled 

35 55 

'ALS993 

Vcc = 5.5 V, OERB high 

Q outputs high 

30 50 

mA 

Q outputs low 

52 82 

Qoutputs disabled 

40 60 


^All typical values are at = 5 V, =■ 25 °C. 

^For I/O ports, the parameters Im and I|l include the off-state output current. 

^ The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output current, Iqs- 
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SI\l74ALS9g2, SI\l74ALSgg3 

g-BIT D-TYPE TRAWSPARENT READ-BACK LATCHES 

WITH 3-STATE OUTPUTS 


'ALS992 switching characteristics (see Figure 1) 





Vcc “ 5 V, 


Vcc 

- 4.5 V to 5.5 V, 


PARAMETER 

FROM 

(INPUTl 

TO 

(OUTPUT) 

Cl = 50 pF, 
Ta - 25°C 


Cl - 
Ta - 

50 pF, 

0°C to 70‘’C 

UNIT 




MIN TYP MAX 

MIN 

MAX 


tPLH 


Q 

7 

10 

3 

14 


tPHL 


9 

13 

4 

16 


tPLH 


Q 

12 

15 

6 

20 

ns 

tPHL 


15 

19 

8 

25 

tPHL 

CLR 

Q 

12 

16 

6 

20 


tPHL 

D 

15 

22 

8 

26 


tsn 

OE^ 


11 

17 

4 

21 


tdis 


6 

11 

2 

14 


ten 

OEQ 

Q 

1 1 

16 

4 

18 

ns 

tdis 

6 

10 

1 14 


'ALS993 switching characteristics (see Figure 1) 





Vcc “ 5 V, 


Vcc 

- 4.5 V to 5.5 V, 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Cl - 50 pF, 
Ta - 25 °C 


Cl - 
Ta “ 

50 pF, 

0°C to 70 °C 

UNIT 




MIN TYP MAX 

MIN 

MAX 


tPLH 


Q 

1 1 

14 

6 

20 

ns 

tPHL 


8 

1 1 

4 

15 

tPLH 


Q 

16 

20 

9 

28 


tPHL 


13 

16 

7 

22 


tPLH 

CLR 

Q 

10 

13 

5 

17 


tPLH 

D 

15 

22 

8 

26 


ten 

OERB 


11 

17 

4 

21 


tdis 


6 

1 1 

2 

14 


ten 

OEQ 

Q 

11 

16 

4 

20 


tdis 

6 

10 

1 12 



ten = tPZH Of 'PZL 
tdis = tPHZ or tPLZ 


) 


2-808 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



























































































SI\I74ALS992, SN74ALS993 
9 BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


7 V 


!> 



7 V 


l> 




TIMING 

INPUT 


DATA 

INPUT 



3.5 V 
0.3 V 
3.5 V 
0.3 V 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 



OUTPUT 

CONTROL 

(low-level 

enabling) 


WAVEFORM 1 
SI CLOSED 
(See Note B) 


WAVEFORM 2 
SI OPEN 
(See Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR < 1 MHz, t^ = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch SI is open. 


FIGURE 1 
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SI\I74ALS994, SI\I74ALS995 
10 BIT D-TYPE TRAI\ISPAREI\IT READ-BACK LATCHES 


■ • 3-State I/O-Type Read-Back Inputs 

■ • Bus-Structured Pinout 

I • Choice of True or Inverting Logic 
I 'ALS994 . . . True Outputs 

' 'ALS995 . . . Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 30b-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. 

The ten latches of the 'ALS994 and 'ALS995 are 
transparent D-type. While the enable (C) is high, 
the Q outputs of the 'ALS994 will follow the 
data (D) inputs. For the 'ALS995, the Q outputs 
will provide the inverse of what is applied to its 
data (D) inputs. 

Read-back is provid ed through the read-back 
control input (OERB). When the control is taken 
low, the data present at the output of the data 
latches will be allowed to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(D) inputs. The read-back control does not affect 
the internal operation of the latches; however, 
precautions should be taken not to create a bus- 
conflict situation. 

The SN74ALS994 and SN74ALS995 are 
characterized for operation from 0°C to 70°C. 


D2856, OCTOBER 1984-REVISED JANUARY 1986 


SIM74ALS994 ... DW OR NT PACKAGE 
(TOP VIEW) 


OERB 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

10D 

GND 



SN74ALS994 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection. 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN74ALS9g4, SN74ALS995 

10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


SN74ALS995 ... DW OR NT PACKAGE 
(TOP V(EW) 


SN74ALS995 . . . FN PACKAGE 
(TOP VIEW) 



logic symbols'!' 

'ALS994 'ALS995 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW and NT packages. 
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SN74ALSgg4, SI\l74ALSgg5 
lO-BlT D TYPE TRANSPARENT READ-BACK LATCHES 



ALS and AS Circuits 
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SI\l74ALSg94, SI\l74ALSgg5 

10 BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


timing diagram 



DATA BUS 

C 

OERB 

Q 


X ■'"PUT DATA 

^su— ^h— #1 


READ BACK 





INPUT DATA 




k‘pd-H 


xz: 


'^This setup time ensures the readback circuit will not create a conflict on the input data bus. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltag e, Vcc ■ 7 V 

Input voltage (OERB and C) 7 V 

Voltage applied to D inputs 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



MIN NOM MAX 


Vcc Supply voltage 

4.5 5 5.5 

D 

ViH High-level input voltage 

2 


V|L Low-level input voltage 

0.8 

V 

Iqh High-level output current 

Q or Q 

-2.6 

mA 

D 

-0.4 

Iql Low-level output current 

Q or Q 

24 

mA 

D 

8 

tw Pulse duration, enable C high 

10 


tgy Setup time 

Data before Ci 

10 

ns 

Data before OERBl^ 

10 

th Hold time 

Input data after Ci 

5 


T/\ Operating free-air temperature 

0 70 

■a 


'^This setup time ensures the readback circuit will not create a conflict on the input data bus. 
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SN74ALSg94, SI\l74ALS9g5 
10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

VlK 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

V 

Vqh 

All outputs 

Vcc = 4.5 V to 5 5 V, Iqh - -0.4 mA 

Vcc -2 

V 

Q or Q 

Vcc = 4.5 V, Iqh = -2.6 mA 

2.4 3.2 

VOL 

D 

Vcc “ 4.5 V, Iql 4 mA 

0.25 0.4 

V 

Vcc 4.5 V, Iql = 8 mA 

0.35 0.5 

Q or Q 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 

0.35 0.5 

■1 

OERB, C 

Vcc = 5.5 V, V| = 7 V 

0.1 

mA 

D inputs 

Vcc = 5.5 V, . V| = 5.5 V 

0.1 

l|H 

oeM, C 

Vcc = 5.5 V, V| = 2.7 V 

20 

fA 

D inputs^ 

20 

l|L 

Serb, c 

Vcc = 5.5 V, Vi = 0.4 V 

-0.1 

mA 

D inputs* 

-0.1 

lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 - 1 12 

mA 

'cc 

'ALS994 

Vcc = 5.5 V, 

OERB high 

Q outputs high 

30 50 

mA 

Q outputs low 

52 82 

'ALS995 

Q outputs high 

30 50 

Q outputs low 

55 85 


^All typical values are at = 5 V, = 25 °C. 

For I/O ports, the parameters I|h and I|l include the off-state output current. 

5 The output conditions have been chosen to produce a current that closely approximates one-half the true short-circuit output current, Iqs- 
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SI\l74ALSgg4, SI\l74ALSgg5 

10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 



'ALS994 switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl “ 50 pF, 

Ta “ 25 °C 

Vcc “ 4.5 V to 5.5 V, 
Cl - 50 pF, 

Ta " 0°C to 70°C 

UNIT 

MIN TYP MAX 

MIN MAX 

tPLH 

D 

Q 

7 10 

3 14 

ns 

tPHL 

11 15 

4 18 

tPLH 

C 

Q 

12 16 

6 21 

ns 

tPHL 

16 21 

8 27 

ten 

oeM 


1 1 17 

4 21 

ns 

tdis 


2 16 


'ALS995 switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Ta - 25 °C 

Vcc “ 4.5 V to 5.5 V, 
Cl - 50 pF, 

Ta - 0“C to 70°C 

UNIT 

MIN TYP MAX 

MIN MAX 

tPLH 

D 

Q 

12 16 

O 

CM 

CD 

ns 

tPHL 


4 15 

tPLH 

C 

Q 

CO 

CM 

CO 

CM 

o 

ns 

tpHL 

14 19 

1 22 

ten 

OEM 

D 

12 18 

4 21 

ns 

tdis 


2 15 


ten = tpzH ot tpZL 
tdis = tpHZ or tpLZ 
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SI\l74ALSg94, SI\l74ALS9g5 
lO BIT D-TYPE TRANSPARENT READ-BACK LATCHES 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT 
UNDER TEST “ 

Cl; 

(See Note A) 



FROM OUTPUT _ 
UNDER TEST 

Cl; 

(See Note A) 



LOAD CIRCUIT FOR 
Q OR Q OUTPUTS 


LOAD CIRCUIT FOR D OUTPUTS 


^1.3 V 

^1 0.3V 

ly 3.5 V 

;/^1.3V \l.3V 

' 0.3 V 


HIGH-LEVEL / \ 

PULSE 


LOW-LEVEL \-1.3V i3v 

PULSE N 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 


IN-PHASE 

OUTPUT 


OUT-OF-PHASE 

OUTPUT 


1^ VoH 
yM.3 V 
^ Vql 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


OUTPUT 

CONTROL 

(low-level 

enabling) 


WAVEFORM 1 
SI CLOSED 
(See Note B) 

WAVEFORM 2 
SI OPEN 
(See Note B) 


I > ^_l 0.3 V 

tpZL — ► — ^ -V rt-tpLZ 

! ' '1 

rvl I ! 3.5 V 

!\1.3V 

tpzH>-|f ^ l^-tpHZ X 

1/ V------- VoH 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR £ 1 IVIHz, t,- = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch SI is open. 
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SI\l74ALS9g6 

8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


D2854, OCTOBER 1984-REVISED JUNE 1986 


o 3-State I/O-Type Read-Back Inputs DW OR NT package 

^ ^ (TOP VIEW) 

O Bus-Structured Pinout 

— iDrl 24 n Vrr 

O T/C Determines True or Complementary P n in 

Data at Q Outputs r n o/-. 

3DL3 22 J 2 Q 

o Package Options Include Plastic "Small Outline” 4 d[I4 2 O 3Q 

Packages, Both Plastic and Ceramic Chip 5D C ^ 20 D 4Q 

Carriers, and Standard Plastic and Ceramic 6D 19 I] 5Q 

300-mil DIPS 70^7 laHeO 

sdCs 17 D 7 Q 

o Dependable Texas Instruments Duality and EN (^9 leUSQ 

^Cio i5:g_ 

. CLKQiI 14“]T/C 

description ^ ^ 

These 8-bit registers are designed specifically for 

storing the contents of the input data bus plus Pfj package 

providing the capability of reading-back the (TOP view) 

stored data onto that bus. The Q outputs are ^ 

designed with bus-driving capability. q q q u u o O 

The edge-triggered flip-flops enter the data on /' 

the low-to-high_transition of the clock (CLK) 25 [ 3 Q 

when enable (EN) is low. Data can be read-back 5 D ]6 24 [ 4Q 

onto the data inputs by taking the read input (RD) 6D ]7 23 [ 5Q 

low, in addition to having EN low. Whenever EN NC ]8 22[ IMC 

is high, both the read-back and write modes are 7D ]9 2i[ 6Q 

disabled. Transitions on EN should only be made 8D ]io 20 [ 7 Q 

with CLK high in order to prevent false clocking. eIm 19[ 8Q 

The polarity of the Q outputs can be controlled 12 13 14 15 16 17 18 

by the polarity input T/C. When T/C is high, 0 id si q u |[r-lo |o 

will be th^ same as is stored in the flip-flops. u § ^lu f- 

When T/C is low, the output data will be 

inverted. The Q outputs can be placed in a high- nc-No internal connection. 

impedance state by taking the output control (G) 

high. The output control G does not affect the 

internal operations of the register. Old data can 

be retained or new data can be entered while the 

outputs are off. 

A low level at the clear input (CLR) resets the internal registers low. The clear function is asynchronous 
and overrides all other register functions. 

The -1 version of the SN74ALS996 is identical to the standard version except that the recommended 
maximum Iql is increased to 48 milliamperes. 

The SN74ALS996 is characterized for operation from 0°C to 70°C. 


id: 

TT 

J 24 

2D : 

2 

23 

3D : 

3 

22 

4D : 

4 

21 

5D : 

5 

20 

6D : 

6 

19 

7D : 

7 

18 

8D : 

8 

17 

EN : 

9 

16 

^ : 

10 

15 

CLK : 

1 1 

14 

GND : 

12 

13 


FN PACKAGE 
(TOP VIEW) 


Q Q Q u u a a 

CO CM <- 2 > >- CN 


4 3 2 1 28 27 26 


4D 

]5 

25[ 

3Q 

5D 

]6 

24 [ 

4Q 

6D 

]7 

23[ 

5Q 

NC 

]8 

22[ 

NC 

7D 

]9 

21[ 

6Q 

8D 

]10 

20[ 

7Q 

EN 

]11 

19[ 

8Q 


12 13 14 15 16 17 18 

I [—i[— 11— 11— II— II— 11— 1 

|D ^ Q U |tr-lo 10 

d g ^Id H 

NC — No internal connection. 


PRODUCTION DATA documents contain information 
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specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\I74ALS996 

8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


logic symbol'!' logic diagram (positive logic) 
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SI\l74ALSgg6 

8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


timing diagram 

(T/C = H) 



1 h 

I I I 


ASYNC WRITE READ-BACK 

CLEAR 



■fThis hold time ensures the readback circuit will not create a conflict on the input data bus. 
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SN74ALS996 

8 BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ■ • 7 V 

Input voltage (G, RD, EN, CLK, CLR, and T/C) 7 V 

Voltage applied to D inputs and to disabled 3-state outputs 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



MIN NOM 

MAX 


Vcc 

Supply voltage 




V 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 


0.8 

V 

lOH 

High-level output current 

Q 

-2.6 

mA 

D 

-0.4 




24 


lOL 

Low-level output current 


48 T 

mA 



D 

8 


^clock 

Clock frequency 


0 

35 




CLR low 

10 


tw 

Pulse duration 

CLK low 

14.5 

ns 



CLK high 

14.5 




Data before CLKT 

15 



Setup time 

EN low before CLKT 

10 



CLK high before ENT^ 

15 


■ 


CLR high (inactive) before CLKT 

10 




Data after CLKT 

0 


th 

Hold time 

EN low after CLKT 

5 

ns 



RD high after CLKT^ 

5 


ta 

Operating free-air temperature 


0 

70 

°c 


^The 48-mA limit applies only to the -1 versions and only if V^c is maintained between 4.75 V and 5.25 V. 
^This setup time guarantees that EN will not false clock the data register. 

^This hold time ensures there will be no conflict on the input data bus. 
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SI\l74ALSgg6 

8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPl^ MAX 

UNIT 

V|K 

Vcc = l| = - 18 mA 

- 1.2 

V 

vqh 

All outputs 

Vcc = ‘^■5 V to 5.5 V, loH = -0.4 mA 

VcC-2 

V 

Q 

Vcc = V, Iqh = -2.6 mA 

2.4 3.2 

Vql 

D 

Vcc = 'Z' IqL = 4 mA 

0.25 0.4 

V 

Vcc = rt.5 V, Iql = 8 mA 

0.35 0.5 

Q 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

Vcc = 4.5 V, Iql = 24 mA 

0.35 0.5 

Vcc = 4.75 V, Iql = 48 mA (-1 versions) 

0.35 0.5 

Iqzh 

Q 

Vcc = 5.5 V, V| = 2.7 V 

20 

nA 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

ll 

D inputs 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

mA 

All others 

Vcc = 5.5 V, V| = 7 V 

0.1 

l|H 

D inputs^ 

Vcc = 5.5 V, V| = 2.7 V 

20 

HA 

All others 

20 

l|L 

D inputs^ 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

mA 

All others 

-0.1 

IQ^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

mA 

'cc 

Vcc = 5.5 V, 

EN, RD low 

Q outputs high 

35 55 

mA 

Q outputs low 

55 85 

Q outputs disabled 

42 65 



'^All typical values are at Vcc = 5 V, Ta = 25°C. 

^For I/O ports, the parameters l|n and Im include the off-state output current. 

^ The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current, Iqs. 


switching characteristics (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V. 

Cl = 50 pF, 

Ta = 25 °C 

Vcc 

Cl = 
Ta = 

= 4.5 V to 5.5 V, 
50 pF, 

0°C to 70 “C 

UNIT 




MIN TYP 

MAX 

MIN 

MAX 


^max 



40 

35 

MHz 

fPLH 

CLK 

Q 

16 

24 

5 

28 

ns 

fPHL 

(T/C = H or L) 

16 

24 

5 

28 

fPLH 

CLR (T/C = L) 


15 

23 

7 

27 

ns 

fPHL 

CLR (T/C = H) 


13 

19 

7 

23 

fPLH 

T/C 

Q 

13 

20 

5 

23 

ns 

fPHL 

13 

20 

5 

23 

fPHL 

CLR 

D 

19 

25 

8 

30 

ns 

fen 



9 

15 

3 

16 

ns 

fdis 


10 

16 

3 

19 

fen 

EN 


9 

14 

3 

16 

ns 

fdis 


10 

16 

3 

19 

fen 


Q 

8 

13 

4 

15 

ns 

fdis 


4 

8 

1 10 


'en = tpZH or tpzL 
tdis = fPHZ or tpLZ 


'T' 

If VAC 
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SN74ALSgg6 

8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


PARAMETER MEASUREMENT INFORMATION 



7 V 


l> 



7 V 





TIMING 

INPUT 


DATA 

INPUT 



3.5 V 
0.3 V 
3.5 V 
0.3 V 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES PULSE WIDTHS 



OUTPUT 

CONTROL 

(low-level 

enabling) 


WAVEFORM 1 
SI CLOSED 
(See Note B) 


WAVEFORM 2 
SI OPEN 
(See Note B) 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: 


A. Ci_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics; PRR < 1 MHz, tr = tf = 2 ns, duty cycle = 50%. 

D. When measuring propagation delay times of 3-state outputs, switch SI is open. 


FIGURE 1 
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SN54ALS1000A, Si\l74ALS1000A, SN54AS1000A, SI\I74AS1000A 
QUADRUPLE 2-ll\IPUT POSiTIVE-NAND BUFFERS/DRIVERS 


I * 'ALS1000A is a Buffer Version of 'ALSOOB 
• 'AS1000A is a Driver Version of 'ASOO 

• 'AS1000A Offers High Capacitive-Driver 
Capability 

• Package Options Include Plastic "Smali 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffers/drivers. They perform the Boolean 
functions Y = A*B or Y = A-f B in positive 
logic. 

The SN54ALS1000A and SN54AS1000A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1000A and SN74AS1000A are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol'^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


□2661, APRIL 1984-REVISED MAY 1986 


SN54ALS1000A, SN54AS1000A . . . J PACKAGE 
SN74ALS1000A. SN74AS1000A . . . D OR N PACKAGE 
(TOP VIEW) 


lAC 

TT 

J 14 

D vcc 

1BC 

2 

13 

3 4B 

1YC 

3 

12 

^ 4A 

2AC 

4 

11 

J 4Y 

2B Q 

5 

10 

2 3B 

2Y n 

6 

9 

] 3A 

GND Q 

7 

8 

:i3Y 


SN54ALS1000A, SN54AS1000A . . . FK PACKAGE 
(TOP VIEW) 




NC — No internal connection 


logic diagram (positive logic) 



PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SI\I54ALS1000A, SI\I74ALS1000A 
QUADRUPLE 2-ll\IPUT POSITIVE-l\IAI\ID BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1000A -55°Cto125°C 

SN74ALS1000A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS1000A 

SN74ALS1000A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

V|i_ Low-level input voltage 

0.7 

0.8 

mi 

^OH High-level output current 

- 1 

-2.6 

E3li 

Iql Low-level output current 

12 

24 


T/^ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1000A 

SN74ALS1000A 

UNIT 

MIN TYPi MAX 

MIN TYpI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

'/oh 

Vcc 4,5 V to 5.5 V, Iqh = -0.4 mA 

CM 

1 

o 

O 

> 

o 

o 

1 

V 

Vcc = 4.5 V, Iqh = “1 ftiA 



Vcc - 4.5 V, Iqh = -2.6 mA 


2.4 3,2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0,1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 0 V 

0.86 1.6 

0,86 1.6 


'CCL 

Vcc = 5.5 V, V| = 4,5 V 

4.8 7.8 

4,8 7.8 



^ All typical values are at Vqq = 5 V, T/^ = 25°C. 

* The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl •= 50 pF, 

Rl = 500 0, 

Ta - 25 "C 

Vcc - 4.5 V to 5.5 V. 

Cl - 50 pF, 

Rl - 500 0. 

Ta “ min to MAX 

UNIT 

'ALSIOOOA 

SN54ALS1000A 

SN74ALS1000A 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A or B 

Y 

4 

2 10 

2 8 

ns 

fPHL 

A or B 

Y 

5 

2 10 

2 7 

ns 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS1000A, SI\I74AS1Q00A 
QUADRUPLE 2-ll\IPUT POSITiVE NAND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1000A -55°Cto125°C 

SN74AS1000A 0°C to 70 °C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 




SN54AS1000A 

SN74AS1000A 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 


5 


v 

V|H 

High-level input voltage 

2 

2 

v 

V|L 

Low-level input voltage 

0.8 

0.8 

v 

'oh 

High-level output current 

-40 

-48 


'OL 

Low-level output current 

40 

48 

iggH 

Ta 

Operating free-air temperature 

-55 


125 

0 


70 

“C 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1000A 

SN74AS1000A 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -2 mA 

Vcc -2 

< 

o 

o 

1 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 


Vcc “ 4.5 V, Iqh = -40 mA 

2 


Vcc ~ 4.5 V, Iql = -48 mA 


2 

VoL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc ~ 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V( = 2.7 V 

20 

20 

BilH 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

- 50 - 200 


'CCH 

Vcc = 5.5 V, V| = 0 V 

2.2 3.5 

2.2 3.5 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

12 19 

12 19 



^ All typical values are at = 5 V, T/\ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V. 

Cl - 50 pF, 

RlI - 500 fi, 

Ta “ MIN to MAX 

UNIT 

SN54AS1000A 

SN74AS1000A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 5 

1 4 

ns 

tPHL 

A or B 

Y 

1 5 

1 4 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1002A, SN74ALS1002A 
QUADRUPLE 2-ll\IPUT POSITIVE-NOR BUFFERS 


( • Quad Versions of 'ALS805A 
• Buffer Version of 'ALS02 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
□IPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR buffers. They perform ^he Boolean 
functions Y = A-fBorY = A‘B in positive 
logic. 

The SN54ALS1002A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1002A is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol'!' 


D2661, DECEMBER 1983-REVISED MAY 1986 

SN54ALS1002A . . . J PACKAGE 
SN74ALS1002A . . . D OR N PACKAGE 
(TOP VIEW) 


lYC 

TT 

J 14 

H^cc 

1AC 

2 

13 

U4Y 

IBC 

3 

12 

Dab 

2YC 

4 

11 

I]4A 
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NC — No internal connection 


logic diagram (positive logic) 



^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages, 
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SI\I54ALS1002A, SI\I74ALS1002A 
QUADRUPLE 2-ll\IPUT POSITIVE-NOR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1002A -55°Cto125°C 

SN74ALS1002A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS1002A 

SN74ALS1002A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


T^ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1002A 

SN74ALS1002A 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc “ ^ ^OH “ —0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc = 4.5 V, lOH = -1 



Vcc = 4.5 V, lOH = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 0 V 

1.7 2.8 



'CCL 

Vcc = 5.5 V, V| = 4.5 V 

5.6 9 

5.6 9 



^ All typical values are at Vqq = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V, 

Cl = 50 pF, 

Rl = 500 «, 

Ta = 25 ®C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta “ min to MAX 

UNIT 

'ALS1002A 

SN54ALS1002A 

SN74ALS1002A 

TYP 

MIN MAX 

MIN MAX 

fPLH 

A or B 

Y 

. 4 

2 10 

2 8 

ns 

IPHL 

A or B 

Y 

4 

2 10 

2 7 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1Q03A, SI\I74ALS1003A 
QUADRUPLE 2-ll\IPUT POSITIVE-NAND BUFFERS 
WITH OPEW-COLLECTOR OUTPUTS 

D2661, APRIL 1982-REVISED MAY 1986 


H • Buffer Version of 'ALS03B 

P o Package Options inciude Piastic "Smail 
n Outiine" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 
I DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffers. Th ey perform Jhe Boolean 
functions Y = A*B or Y = A-PB in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher Vqh levels. 

The SN54ALS1003A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1003A is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


logic symbol't^ 



'^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


SN54ALS1003A . . . J PACKAGE 
SN74ALS1003A . . . D OR N PACKAGE 
(TOP VIEW) 
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NC — No internal connection 


logic diagram (positive logic) 

1A 
1B 
2A 
2B 
3A 
3B 
4A 
4B 
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ALS and AS Circuits 


SI\I54ALS1003A, SN74ALS1003A 
QUADRUPLE 2-mPUT POSITIVE NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS1003A -55°Cto125°C 

SN74ALS1003A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


2 


PARAMETER 

TEST CONDITIONS 

SN54ALS1003A 

SN74ALS1003A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'oh 

Vcc ~ 4.5 V, Vqh = V 

0.1 

0.1 

mA 

VqL 

Vcc = 4.5 V, 'OL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, lOL = 24 mA 


0.35 0.5 

ll 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.86 1.6 

0.86 1.6 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

4.8 7.8 

4.8 7.8 

mA 


^ All typical values are at V^c = 5 V, = 25°C, 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

lINPUTI 

TO 

(OUTPUT) 

Vcc - 5 V, 

Cl - 50 pF, 

Rl - 680 n, 

Ta - 25 'C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 680 0, 

Ta “ MIN to MAX 

UNIT 

•ALS1003A 

SN54ALS1003A 

SN74ALS1003A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

18 

10 40 

10 33 

ns 

tPHL 

A or B 

Y 

7 

2 18 

2 12 

ns 


NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 



SN54ALS1003A 

SN74ALS1003A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 

mA 

Ta Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 
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SI\I54ALS1QQ4, SN54AS1004A, SI\I74ALS1004, SN74AS1Q04A 

HEX INVERTING DRIVERS 

D2661, APRIL 1982 - REVISED MAY 1986 


M O 'AS1004A Offers High Capacitive-Drive 
i Capability 

H • Driver Version of 'ALS04 and 'AS04 

I • Package Options Include Plastic “Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic SOO-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverting 
drivers. They perform the Boolean function 
Y = A. 

The SN54ALS1004 and SN54AS1004A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1004 and SN74AS1004A are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 
(each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic symbol^ 



fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12, 

Pin numbers shown are for D, J, and N packages. 


SN54ALS1004, SN54AS1004A . . . J PACKAGE 
SN74ALS1004, SN74AS1004A . . . D OR N PACKAGE 
(TOP VIEW) 
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NC — No internal connection 

logic diagram (positive logic) 
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SI\I54ALS1004, SI\I74ALS1004 
HEX INVERTING DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1004 -55°C to 125°C 

SN74ALS1004 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS1004 

SN74ALS1004 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

mm\ 

V|i_ Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 12 

-15 


IqL Low-level output current 

12 

24 

^^331 

T/\ Operating free-air temperature 

-55 125 

0 70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1004 

SN74ALS1004 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = V, l| = -18 mA 

- 1.5 

-1.5 

V 

VOH 

Vcc = 4-5 to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ lOH “ -3 tnA 

2.4 3.2 

2.4 3.2 

Vcc - V, Igi-I = - 12 mA 


miimHHHi 

Vcc = '^•3 V, Iqh = “15 mA 


2 

VoL 

Vcc “ ^'5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4-5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ll^li 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

^ESEm 

lO^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 0 V 

0.84 3 

0.84 3 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

7 12 

7 12 



^All typical values are at Vcc = 5 V, T/\ = 25°C 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS1004 

SN74ALS1004 

MIN MAX 

MIN MAX 

tPLH 

A 

^ 

Y 

1 9 

1 7 

ns 

tPHL 

1 8 

1 6 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1004A, SI\I74AS1004A 
HEX INVERTING DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1004A -55°Cto125°C 

SN74AS1004A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


2 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1004A 

SN74AS1004A 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = ‘^■5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = V, Iqh = -2 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = - 40 mA 

2 


Vcc = 4.5 V, Iqh = -48 mA 


2 

VOL 

Vcc - 4.5 V, IqL = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V, IqL = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

(lA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

3.5 5 

3.5 5 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

16 27 

16 27 

mA 


^All typical values are at Vqc = 5 V, = 25“C 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl “ 500 0, 

Ta = MIN to MAX 

UNIT 

SN54AS1004A 

SN74AS1004A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 5 

1 4 

ns 

fPHL 

1 5 

1 4 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


recommended operating conditions 



SN54AS1004A 

SN74AS1O04A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

■ 

1 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

HH 

IQH High-level output current 

-40 

-48 

ISSli 

Iql Low-level output current 

40 

48 


Ta Operating free-air temperature 

-55 125 

0 70 

L:£j 
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SI\I54ALS1005, SI\I74ALS1005 
HEX INVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


■ • Buffer Version of 'ALS05 

I • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 
I DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverting buf- 
fers. They perform the Boolean function Y = A. The 
open-collector outputs require pull-up resistors to 
perform correctly. They may be connected to other 
open-collector outputs to implement active-low 
wired-OR or active-high wired-AND functions. Open- 
collector devices are often used to generate higher 
VoH levels. 

The SN54ALS1005 is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS1005 is characterized for 
operation from 0°C to 70 °C. 

FUNCTION TABLE (each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS1005 . . . J PACKAGE 
SN74ALS1005 . . . D OR N PACKAGE 
(TOP VIEW) 
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SN54ALS1005 . . . FK PACKAGE 
(TOP VIEW) 



IMC-No internal connection 


logic diagram (positive logic) 
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SN54ALS10Q5, SI\I74ALS1005 

HEX INVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 7V 

Off-state output voltage 7 V 

Operating free-air temperature range: SN54ALS1 005 — 55°Cto125°C 

SN74ALS1005 ...0°Cto70°C 

Storage temperature range — 65 °C to 1 50 °C 


recommended operating conditions 



SN54ALS1005 

SN74ALS1005 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

IqL Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

o 

o 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1005 

SN74ALS1005 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

'OH 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

1| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


IlH 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

KOI 

'IL 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'CCH 

Vcc = 5.5 V, V( = 0 V 

0.9 3 

0.9 3 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

7 12 

7 12 



tAII typical values are at Vqq «= 5 V, T/^ = 25®C 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT! 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 Q, 

Ta = MIN to MAX 

UNIT 

SN54ALS1005 

SN74ALS1005 

MIN MAX 

MIN MAX 

tPLH 

A 

Y 

5 35 

5 30 

ns 

IPHL 

2 12 

2 10 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1008A, SN54AS1008A, SI\I74ALS1008A, SI\I74AS1008A 
QUADRUPLE 2-ll\IPUT POSITIVE-AND BUFFERS/DRIVERS 


D2661, DECEMBER 1982-REVISED MAY 1986 


I • 'ALS1008A is a Buffer Version of 'ALS08 

I • 'AS 1008 A is a Driver Version of 'AS08 

I • 'AS1008A Offers High Capacitive Drive 
I Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND buffers/drivers. The y perfo rm the Boolean 
functions Y = A»BorY = A + B in positive logic. 

The SN54ALS1008A and SN54AS1008A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1008A and SN74AS1008A are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L' 

X 

L 

L 


logic symbol'!’ 




Pin numbers shown are for D, J, and N packages. 

^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 
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ALS and AS Circuits 


SI\I54ALS1008A, SN74ALS1008A 
QUADRUPLE 2-ll\IPUT POSITIVE-AND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage TV 

Operating free-air temperature range: SN54ALS1008A -55°Cto125°C 

SN74ALS1008A 0°C to 70°C 

Storage temperature range — 65°C to 150°C 


recommended operating conditions 


2 



SN54ALS1008A 

SN74ALS1008A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

iMMU 

V 

V|H High-level input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.7 

0.8 

v 

Iqh High-level output current 

- 1 

-2.6 

mom 

Iql Low-level output current 

12 

24 


Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1008A 

SN74ALS1008A 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc ^2 

Vcc -2 

V 

Vcc “ *0H - “ 1 rnA 

2.4 3.3 


Vcc = 4.5 V, Iqh = -2.6 mA 


,2.4 3.2 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 


V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

Iffll 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mmm 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1.8 3 

1.8 3 


'CCL 

Vcc " 5.5 V, V| = 0 V 

5.7 9.3 

5.7 9.3 



^All typical values are at Vqq = 5 V, T;\ - 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta ■= MIN to MAX 

UNIT 

SN54ALS1008A 

SN74ALS1008A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

2 1 1 

2 9 

ns 

IPHL 

3 1 1 

3 9 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS1008A, SI\I74AS1008A 
QUADRUPLE 2-ll\IPUT POSITIVE-AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1008A - 55°C to 125°C 

SN74AS1008A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS1008A 

SN74AS10O8A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

Di 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

1 Iqh High-level output current 

- 40 

-48 


Iql Low-level output current 

40 

48 


T/^ Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1008A 

SN74AS10O8A 

UNIT 

MIN TYPT MAX 

MIN TYP'f MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc “ ^ Iqh “ 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = 

2.4 3,2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -40 mA 

2 


Vcc = 4,5 V, Iqh -48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5,5 V, V| = 2.7 V 

20 

20 

fiA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'o^ 

Vcc = 5.5 V. Vq = 2.25 V 

-50 -200 

- 50 - 200 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

5.6 9.5 

5.6 9.5 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

13.5 22 

13.5 22 

mA 


^All typical values are at Vqc = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS1008A 

SN74AS10O8A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 6.5 

1 6 

ns 

IPHL 

1 6.5 

1 6 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1010A, SI\I74ALS1010A 
TRIPLE 3 II\IPUT POSITIVE-l\IAI\ID BUFFERS 


■ • Buffer Version of 'ALS10A 

■ • Package Options Include Plastic "Small 

I Outline" DiPs and Ceramic Chip Carriers in 
I Addition to the Standard 300-mil Plastic and 

I Ceramic DiPs. 

• Dependabie Texas instruments Quality and 
Reliabiiity 

description 

These devices contain three independent 3-input 
NAND buffers. They perform the Boolean 
functions Y = A-B-CorY = A -t- B -f C in positive 
logic. 

The SN54ALS1010A is characterized for 
operation over the full military temperature range 
of -55°C to 125 °C. The SN74ALS1010A is 
characterized for operation from 0°C to 70 °C. 

FUNCTION TABLE (EACH GATE) 


INPUTS 

OUTPUT 

ABC 

Y 

H H H 

L 

L X X 

H 

X L X 

H 

XXL 

H 


logic symbol'^' 



'^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12, 

Pin numbers shown are for D, J, and N packages. 


D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS1010A . . . J PACKAGE 
SN74ALS1010A . . . D OR N PACKAGE 
(TOP VIEW) 


ME 

TT 

Jl4 

Evcc 

1BE 

2 

13 

Die 

2A E 

3 

12 

:iY 

2B E 

4 

11 

Esc 

2C E 

5 

10 

USB 

2Y E 

6 

9 

]3A 

GND E 

7 

8 

'2 3Y 


SN54ALS1010A . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 




PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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SN54ALS1010A. SI\I74ALS1010A 
TRIPLE 3-ll\IPUT POSITIVE-NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1010A -55°Cto125°C 

SN74ALS1010A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



S1M54ALS1010A 

SN74ALS1010A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 . 5 5.5 

V 

V|H High-level input voltage 

2 

2 

BSH 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1010A 

SN74ALS1010A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc “ l| = -18 mA 

-1.5 

- 1.5 

V 

VOH 

Vcc “ ^ 5-5 V, Iqh = -0.4 mA 

CM 

1 

O 

o 

> 

Vcc -2 

V 

Vcc - ^'5 V, Iqh - ^4 

maBmm 


Vcc = ‘^•5 V, Iqh = —2.6 mA 



VOL 

Vcc = ^OL =12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = ^-5 V, Iql = 24 mA 


0.35 0.5 

h 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

ISQIi 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V( = 0.4 V 

-0.1 

-0.1 


lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

CM 

1 

O 

CO 

1 


ICCH 

Vcc = 5.5 V, V| = 0 V 

0.65 1.2 

0.65 1.2 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

3.6 5.8 




^All typical values are at V^c = 5 V, T/^ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl - 50 pF, 

Rl - 500 fi, 

Ta “ 25 °C 

Vcc “ '^■5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 0, 

Ta - MIN to MAX 

UNIT 

'ALS1010A 

SN54ALS1010A 

SN74ALS1010A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

Any 

Y 

5 

2 12 

2 8 

ns 

tPHL 

5 

2 12 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1011A, SN74ALS1011A 
TRIPLE 3-ll\IPUT POSITIVE-AND BUFFERS 


[ • Buffer Version of 'ALSU 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Cartiers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND buffers. They perform the Boolean functions 
Y = A-B-CorY = A-t-B-l-Cin positive logic. 

The SN54ALS101 1A is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS1011A is characterized for 
operation from 0°C to 70 “C. 

FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

X 

X 

X 

H 

L X X 

L 

X L X 

L 

XXL 

L 


logic symbol 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS1011A . . . J PACKAGE 
SN74ALS1011A . . . D OR N PACKAGE 
(TOP VIEW) 



SN54ALS1011A . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS1011A, SI\I74ALS1011A 
TRIPLE 3-ll\IPUT POSITIVE-AND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Operating free-air temperature range: SN54ALS1 01 1 A -55°Cto125°C 

SN74ALS1011A 0°Cto70°C 

Storage temperature range -65 °C to 1 50°C 


recommended operating conditions 



SN54ALS1011A 

SN74ALS1011A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-1 

-2.6 


IqL Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS101 1A 

SN74ALS101 1A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc ~ V, l| = — 1 8 mA 

-1.5 

-1.5 

V 

VOH 

Vcc ~ V to 5.5 V, Iqh = -0.4 mA 

Vcc-2 

Vcc-2 

V 

Vcc ~ V, Iqh = -1 mA 

2.4 3.3 


Vcc = V, Iqh = -2.6 mA 


2.4 3.2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V,, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 4.5 V 

1.4 2.3 



'CCL 

Vcc = 5.5 V, V| = 0 V 

4.3 7 

4.3 7 



tAII typical values are at Vqq = 5 V. T/^ = 25 °C. 

tThe output coniditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 S, 

Ta = MIN to MAX 


SN54ALS1011A 

SN74ALS1011A 

MIN MAX 


tPLH 

Any 

Y 

2 12 

2 10 

ns 

*PHL 

3 1 1 

3 9 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1020A. SI\I74ALS1020A 
DUAL 4-ll\IPUT POSITIVE-niAND BUFFERS 


■ • Buffer Version of 'ALS20B 

■ • Package Options Include Plastic "Small 

I Outline" Packages, Ceramic Chip Carriers, 

I and Standard Plastic and Ceramic 300-mil 
I DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND buffer s. They perform the ^ol^an 
functions Y = A*B*C»DorY = A -I- B -I- C -f- D in 
positive logic. 

The SN54ALS1020A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1020A is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

c 

D 

Y 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbol'^' 


D2661, APRIL 1982-REVlSED MAY 1986 


SN54ALS1020A . . . J PACKAGE 
SN74ALS1020A . . . D OR N PACKAGE 
(TOP VIEW) 



(TOP VIEW) 


U 

CQ < O (J Q 
^ Z > CM 



Vm *19 


NC ]4 

18[ 

2C 

NC ] 5 

17 C 

NC 

1C ] 6 

16[ 

NC 

NC ] 7 

15[ 

NC 

ID ]8 

14[ 

2B 


9 10 11 12 13 
r— 1 1— 1 1— 11 — 11— 1 



> Q O > < 
T- Z Z IN 

u 


NC — No internal connection 

logic diagram (positive logic) 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS1020A, SN74ALS1020A 
DUAL 4-ll\IPUT POSITIVE-l\IAI\ID BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input v'oltage 7 V 

Operating free-air temperature range: SN54ALS1020A -55°Cto125°C 

SN74ALS1020A 0°Cto70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS1020A 

SN74ALS1020A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 


V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-1 

-2.6 


Iql Low-level output current 

12 

24 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1020A 

SN74ALS1020A 

UNIT 

MIN TYP^ MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 v, l| = -18 mA 

- 1.5 

-1.5 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = -1 mA, 



Vcc = 4.5 V, Iqh = -2.6 mA 


2.4 3.3 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

luQIII 

'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

- 30 - 1 1 2 

imoQuui 

'CCH 

Vcc ~ V| = 0 V 

0.5 0.8 

0.5 0.8 


'CCL 

Vcc == 5.5 V, V| = 4.5 V 

2.4 3.9 

2.4 3.9 

IB^II 


I^AII typical values are at VqC = 5 V, = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

Rl = 500 «, 

Ta ° 25 ®C 

Vcc “ 4.5 V to 5.5 V, 

Cl “ 50 pF, 

Rl = 500 0, 

Ta “ MIN to MAX 

UNIT 

'ALS1020A 

SN54ALS1020A 

SN74ALS1020A 

TYP 

MIN MAX 

MIN MAX 

<PLH 

Any 

Y 

5 

2 10 

2 8 

ns 

tPHL 

5 

2 10 

2 7 


NOTE 1 . Load circuit and voltage waveforms are shown in Section 1 . 


2-848 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


































































































SI\I54ALS1032A, SI\I54AS1032A, SN74ALS1032A, SN74AS1032A 
QUADRUPLE 2-ll\IPUT POSITIVE-OR BUFFERS/DRIVERS 


■ • 'ALS1032A is a Buffer Version of 'ALS32 
I • 'AS1032A is a Driver Version of 'AS32 

I O 'AS1032A Offers High Capacitive Drive 
I Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
OR buffers/drivers. They perfo rm the Boolean 
functions Y = A-f BorY = A* B in positive logic. 

The SN54ALS1032A and SN54AS1032A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1032A and SN74AS1032A are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


logic symbol'!’ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


D2661, DECEMBER 1982-REVlSED MAY 1986 


SN54ALS1032A, SN54AS1032A . . . J PACKAGE 
SN74ALS1032A, SN74AS1032A . . . D or N PACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 

H vcc 

ibC 

2 

13 

J 4B 

iyC 

3 

12 

J 4A 

2A[I 

4 

11 

J 4Y 

2B[I 

5 

10 

J 3B 

2Yn 

6 

9 

3 3A 

gndC 

7 

8 

3 3Y 


SN54ALS1032A, SN54AS1032A . . . FK PACKAGE 
(TOP VIEW) 




NC — No internal connection 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54ALS1032A, SN74ALS1032A 
QUADRUPLE 2-ll\IPUT POSITIVE-OR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage . 7 V 

Operating free-air temperature range: SN54ALS1032A -55°Cto125°C 

SN74ALS1032A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS1032A 

SN74ALS1032A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

m 

1 

v 

ViH High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

- 1 

-2.6 


Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1032A 

SN74ALS1032A 

UNIT 

MIN TYPi MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.5 

- 1.5 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ 4.5 V, Iqh = “ 1 f'lA 



Vcc “ *0H “ “2.6 mA 



VoL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 



l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo* 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 4.5 V 

2.5 5 

2.5 5 


'CCL 

Vcc = 5.5 V, V| = 0 V 

6.6 10.6 

6.6 10.6 



^All typical values are at Vcq = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 5 V. 

Cl = 50 pF, 

Rl “ 500 fi, 

Ta = 25 °C 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta - MIN to MAX 

UNIT 

’ALS1032A 

SN54ALS1032A 

SN74ALS1032A 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

6 

2 12 

2 9 

ns 

IPHL 

7 

3 15 

3 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS1Q32A, SI\I74AS1032A 
QUADRUPLE 2-INPUT POSITIVE-OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1032A -55°Cto125°C 

SN74AS1032A 0°C to 70°C 

Storage temperature range - 65 °C to 1 50°C 


recommended operating conditions 




SN54AS1032A 

SN74AS1032A 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 


5 


V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

'oh 

High-level output current 

-40 

-48 

HQIiH 

'OL 

Low-level output current 

40 

48 

mam 

Ta 

Operating free-air temperature 

-55 


109 



70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1032A 

SN74AS1032A 

UNIT 

MIN TYP^ MAX 

MIN TYpf MAX 

V|K 

Vcc = 4-5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = mA 

< 

o 

o 

Vcc -2 

V 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -40 mA 

2 


Vcc = 4.5 V, Iqi-I = -48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


Vcc = 4.5 V, Iqi = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, Vi = 7 V 

0.1 

0.1 

mA 

l|H ■ 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

rrA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

lo"^ 

Vcc = 5.5 V, Vo = 2.25 V 

- 50 - 200 

- 50 - 200' 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

7.7 11.5 

7.7 11.5 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

14.7 24 

14.7 24 

mA 


^All typical values are at V^c = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl •= 500 0, 

Ta = min to MAX 

UNIT 

SN54AS1032A 

SN74AS1032A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 7 

1 6.3 

ns 

tPHL 

1 7 

1 6.3 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1034, SI\I54AS1034A, SN74ALS1034, SN74AS1034A 

HEX DRIVERS 


■ • 'AS1034A Offers High Capacitive-Drive 
I Capability 

I • Noninverting Drivers 

I • Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 
noninverting drivers. They perform the Boolean 
functions Y = A. 

The SN54ALS1034 and SN54AS1034A are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1034 and SN74AS1034A are 
characterized for operation from 0°C to 70°C. 

FUNCTION TABLE (each buffer) 


INPUT 

OUTPUT 

A 

Y 

H 

H 

L 

L 


logic symbol^ 



I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


D2661, APRIL 1982-REVISED MAY 1986 


SN54ALS1034, SN54AS1034A . . . J PACKAGE 
SN74ALS1034, SN74AS1034A . . . D OR N PACKAGE 
(TOP VIEW) 




NC — No internal connection 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS1Q34, SN74ALS1034 
HEX DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1034 -55°Cto125°C 

SN74ALS1034 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS1034 

SN74ALS1034 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5,5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level Input voltage 

0.7 

0.8 

V 

Iqh High-level output curent 

-12 

-15 


Iql Low-level output current 

12 

24 


T/\ Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1034 

SN74ALS1034 

UNIT 

MIN TYPI MAX 

MIN TYPi MAX 

V|K 

Vcc ~ l| = - 18 mA 

-1.2 

- 1.2 

V 

VqH 

Vcc == '^•5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = ~3 mA 


EOKaHH 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iqh = “15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 


V 

Vcc = 4.5 V, Iql = 24 mA 


0,35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2,7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 4.5 V 

3 6 

3 6 


ICCL 

Vcc = 5.5 V, V| = 0 V 

8 14 

8 14 



^All typical values are at Vqc = 5 V, T/\ = 25°C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, I03. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS1034 

SN74ALS1034 

MIN MAX 

MIN MAX 

tPLH 

A 


1 11 

1 8 

ns 

IPHL 

1 13 

1 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


Texas ^ 
Instruments 




























































































SI\I54AS1034A, SI\I74AS1034A 
HEX DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1034A -55°Cto125°C 

SN74AS1034A 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54AS1034A 

SN74AS1034A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-40 

-48 

msrm 

Iql Low-level output current 

40 

48 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1034A 

SN74AS1034A 

UNIT 

MIN TYPt MAX 

MIN TYPf MAX 

V|K 

Vcc = 4.5 V, || = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, IqH = “2 mA 

Vcc-2 

Vcc-2 


Vcc = 4.5 V, IqH = -3 mA 

eebibbh 

2.4 3.2 

Vcc “ 4.5 V, Iqh = -40 mA 



Vcc “ 4.5 V, IqI-I = —48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, Vj = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


lo^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 


'CCH 

Vcc ~ 5.5 V, V( = 4.5 V 

9 15 

9 15 

IBE9 

'CCL 

Vcc = 5.5 V, V| = 0 V 

21 35 

21 35 



^All typical values are at VqC = 5 V, = 25'’C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IQ3, 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS1034A 

SN74AS1034A 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

1 6.5 

1 6 

ns 

IPHL 

1 6.5 

CD 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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HEX NONINVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


D2661, APRIL 1982-REVISED MAY 1986 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS1035, SN74ALS1035 

HEX NONINVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 7 V 

Input voltage 7 V 

Off-state output voltage 7V 

Operating free-air temperature range: SN54ALS1 035 -55°Cto125°C 

SN74ALS1035 0°Cto70°C 

Storage temperature range -65°Cto150°C 



recommended operating conditions 



SN54ALS1035 

SN74ALS1035 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4,5 5 5.5 

4.5 5 5.5 

V 

^IH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

VqH High-level output voltage 

5.5 

5.5 

V 

Iql Low-level output current 

12 

24 


Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1035 

SN74ALS1035 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

-1.5 

V 

'oh 

Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 

mA 

VoL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0,1 

0.1 

mA 

l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0,4 V 

-0.1 

-0.1 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

3 6 

3 6 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

8 14 

8 14 

mA 


'^All typical values are at = 5 V, = 25 °C. 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 n, 

Ta = MIN to MAX 

UNIT 

SN54ALS1035 

SN74ALS1035 

MIN MAX 

MIN MAX 

IPLH 

A 

Y 

5 35 

5 30 

ns 

IPHL 

2 14 

2 12 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1036A, SN74AS1036A 
QUADRUPLE 2-INPUT POSITIVE-NOR DRIVERS 


■ • Quad Versions of AS805B 

■ • Offers High Capacitive-Drive Capability 

I • Package Options Include Plastic "Small 
I Outline" Packages, Ceramic Chip Carriers, 

* and Standard Plastic and Ceramic 300-mil 

DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR driver s. They perform the Boolean functions 
Y = A-fB or Y = A*B in positive logic. 

The SN54AS1036A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74AS1036A is 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


logic symbol 


D2661, DECEMBER 1983-REVISED MAY 1986 

SN54AS1036A . . . J PACKAGE 
SN74AS1036A . . . D OR N PACKAGE 
(TOP VIEW) 


iaC 

TT 

J 14 

Dvcc 

ibL 

2 

13 

I|4B 

iyC 

3 

12 

I]4A 

2A C 

4 

1 1 

Jay 

2B C 

5 

10 

nsB 

2Y C 

6 

9 

H 3A 

GND C 

7 

8 

H 3Y 


SN54AS1036A . . . FK PACKAGE 
(TOP VIEW) 

U 

CQ < U CJ CQ 
2 > 

4A 
NC 
4Y 
NC 
3B 


NC — No internal connection 




and lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS1036A, SN74AS1036A 
QUADRUPLE 2-INPUT POSITIVE-NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1036A -55°Cto125°C 

SN74AS1036A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS1036A 

SN74AS1036A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V|H High-level input voltage 

2 


V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-40 

-48 


IqL Low-level output current 

40 

48 


Ta Operating free-air temperature 

-55 125 

o 

o 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



TEST CONDITIONS 

SN54AS1036A 

SN74AS1036A 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = V to 5.5 V, Iqh = -2 mA 

Vcc-2 

Vcc-2 

V 

Vcc = V, Iqh = -3 mA 


wamaam 

Vcc = V, Iqh -40 mA 

2 


Vcc = V, Iqh “ ~48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| =, 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'ot 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 

mA 

'CCH 

Vcc = .5.5 V, V| = 0 V 

4.3 7 

4.3 7 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

14 23 

14 23 

mA 


^All typical values are at = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc " 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n, 

Ta ” M)N to MAX 

UNIT 

SN54AS1036A 

SN74AS1036A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 4.8 

1 4.3 

ns 

tPHL 

1 4.8 

1 4.3 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1, 
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PRODUCT 

PREVIEW 


SI\I54AS1181, SI\I74AS1181 
ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 


• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 

Addition 

Subtraction 

Shift Operand A One Position 

Magnitude Comparison 

Plus Twelve Other Arithmetic Operations 

o Logic Function Modes 
Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol^ 


(0. .. 15) CP P 

(0...15) CG .Q 

6(P=Q) ^ A= 
(16) „ 

(0 . . . 15) CO Cn 


D1915, MAY 1985-REVISED MAY 1986 


SN54AS1181 . . . JT OR JW PACKAGE 
SN74AS1181 . . . DW, l\IT, OR NW PACKAGE 
(TOP VIEW) 


TT 

J24 

H vcc 

2 

23 

J A1 

3 

22 

D B1 

4 

21 

Da2 

5 

20 

U B2 

6 

19 

D A3 

7 

18 

D B3 

8 

17 

Dg 

9 

16 

3 Cn + 4 

10 

15 

3 p 

11 

14 

D A = B 

12 

13 

3F3 


SN54AS1181 

SN74AS1181 


FK PACKAGE 
FN PACKAGE 




CO 

0 

n 

u 

U 






(/) 

l< 

CO 


> 

< 

ICQ 




4 

TZT 

3 

■O’ 

2 


'O' 

28 

CT 

27 

LJ 

26 


S2 

]5 







25 C 

A2 

SI 

36 







24 C 

B2 

SO 

]v 







23 C 

A3 

NC 

38 







22 [ 

NC 


]9 







21C 

B3 

M 

]10 







20 [ 

G 

FO 








19: 

Cn-i-4 



12 

0 

13 

JZl 

14 

JZL 

15 

!□, 

16 

JZL 

17 

0. 

18 

n 





CM 

Q 

u 

ro 

CQ 

\Q- 




U- 

|U- 

2 

z 

lu. 







CJ 



< 




NC — No internal connection 


'•’Tliis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for DW, JT, JW, NT, and NW packages. 

TYPICAL ADDITION TIMES (Cl = 15 pF, Rl = 280 0, Ta = 25 "C 

NUMBER ADDITION TIMES PACKAGE COUNT 

OF USING AS1 181 USING 'AS181A USING 'S181 ARITHMETIC LOOK-AHEAD 

BITS AND'AS882 AND 'AS882 AND 'S182 LOGIC UNITS CARRY GENERATORS 

1 to 4 5 ns 5 ns 1 1 ns 1 

5 to 8 10 ns 10 ns 18 ns 2 


CARRY METHOD 
BETWEEN 

ALUs 

NONE 

RIPPLE 

FULL LOOK-AHEAD 
FULL LOOK-AHEAD 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to cliange or discontinue these 
products without notice. 
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SI\I54AS1181, SI\I74AS1181 

ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 


description 



The 'AS1 181 arithmetic logic units (ALU)/function generators have a complexity of 75 equivalent gates 
on a monolithic chip. These circuits perform 1 6 binary arithmetic operations on two 4-bit words as shown 
in Tables 1 and 2. These operations are selected by the four function-select lines (SO, SI, S2, S3) and 
include addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries must be enabled by applying a low-level voltage to the mode control input (M). A full 
carry look-ahead scheme is made available in these devices for fast, simultaneous carry generation by 
means of two cascade-outputs (pins 1 5 and 1 7) for the four bits in the package. When used in conjunction 
with the SN54AS882 or SN74AS882 full carry look-ahead circuits, high-speed arithmetic operations can 
be performed. The typical addition times shown previously illustrate the little additional time required for 
addition of longer words when full carry look-ahead is employed. The method of cascading 'AS882 circuits 
with these ALUs to provide multilevel full carry look-ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (Cp) and a ripple-carry output (Cp -i- 4 ) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word 
lengths can be performed without external circuitry. 

The 'AS1 181 will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 


PIN NUMBER 

1 2 1 

m 


1^1 

En 

IB3I 

la 

m 

9 

mm 

m 


1 7 

16 

■a 

IB 

Active-low data (Table 1) 


Eii 

Bl 

m 

m 

m 


m 

m 

El 

m 

m 

lEI 

Cn-t 4 

p 

m 

Active-high data (Table 2 ) 

IQQI 

Ea 



m 

m 


Ea 

la 

El 

a 

Bl 

EM 


D 

a 


Subtraction is accomplished by 1 's complement addition where the 1's complement of the subtrahend 
is generated internally. The resultant output is A - B - 1 , which requires an end-around or forced carry to 
provide A - B. 

The 'AS1 181 can also be utilized as a comparator. The A = B output is internally decoded from the function 
outputs (FO, FI, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, 
it will assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with Cp = H 
when performing this comparison. The A = B output is open-collector so that it can be wired-AND connected 
to give a comparison for more than four bits. The carry output (Cp + 4 ) can also be used to supply relative 
magnitude information. Again, the ALU must be placed in the subtract mode by placing the function select 
input S3, S2, SI, SO at L, H, H, L, respectively. 


INPUT Cp 

OUTPUT Cn+4 

ACTIVE-LOW DATA 

(FIGURE 1) 

ACTIVE-HIGH DATA 

(FIGURE 2) 

H 

H 

AaB 

A<B 

H 

L 

A<B 

A>B 

L 

H 

A>B 

A<B 

L 

L 

A<B 

A>B 


These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
operations, but also to provide 1 6 possible functions of two Boolean variables without the use of external 
circuitry. These logic functions are selected by use of the four function-select inputs (SO, SI, S2, S3) 
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are 
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions. 
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SI\I54AS1181, SI\I74AS1181 
ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 


signal designations 

In both Figures 1 and 2, the polarity indicators ( indicate that the associated input or output is active- 
low with respect to the function shown inside the symbol and the symbols are the same in both figures. 
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data, 
and are for use with the logic functions and arithmetic operations shown in Table 1 . The signal designations 
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active- 
high data given in Table 2. The 'AS1 181 together with 'AS882 and 'SI 82 can be used with the signal 
designation of either Figure 1 or Figure 2. 


•AS1181 'AS1181 



FIGURE 1 FIGURE 2 

(USE WITH TABLE 1 ) (USE WITH TABLE 2) 


Pin numbers shown for the 'AS1 181 are for DW, JT, JW, NT, and NW packages. 
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SI\I54AS1181, SI\I74AS1181 

ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 



TABLE 1 






ACTIVE LOW DATA 






a 





L 

L 

L 

L 

F = A 

F = A MINUS 1 

F = A 

L 

L 

L 

H 

F = AB 

F = AB MINUS 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = AB MINUS 1 

F = AB 

L 

L 

H 

H 

F = 1 

F = MINUS 1 (2'sCOMP) 

F = ZERO 

L 

H 

L 

L 

F = aTb 

F = A PLUS (A ♦ B) 

F - A PLUS (A • B) PLUS 1 

L 

H 

L 

H 

F = B 

F = AB PLUS (A + B) 

F = AB PLUS (A + B) PLUS 1 

L 

H 

H 

L 

F = A © B 

F = A MINUS B MINUS 1 

F = A MINUS B 

L 

H 

H 

H 

F = A t B 

F = A + B 

F = (A <• B) PLUS 1 

H 

L 

L 

L 

F = AB 

F ^ A PLUS (A + Bl 

F = A PLUS (A + B) PLUS 1 

H 

L 

L 

H 

F = A © B 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F - AB PLUS (A + B) 

F * AB PLUS (A + B) PLUS 1 

H 

L 

H 

H 

F = A + B 

F = (A ♦ B) 

F = lA + B) PLUS 1 

H 

H 

L 

L 

F = 0 

F = A PLUS At 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F = AB 

F - AB PLUS A 

F - AB PLUS A PLUS 1 

H 

H 

H 

L 

F = AB 

F = AB PLUS A 

F = AB’PLUS APLUS 1 

H 

H 

H 

H 

F = A 

F -- A 

F = A PLUS 1 


TABLE 2 






ACTIVE-HIGH DATA 


,M = H 

M = L; ARITHMETIC OPERATIONS 

S3 

S2 

SI 

so 

LOGIC 

FUNCTIONS 

(no carry) 

Cn = L 
(with carry) 

L 

L 

L 

L 

F = A 

F = A 

F = A PLUS 1 

L 

L 

L 

H 

F = A -r B 

F ‘ A t B 

F = (A t B) PLUS 1 

L 

L 

H 

L 

CD 

l< 

U. 

F = A * B 

F - (A t B) PLUS 1 

L 

L 

H 

H 

F = 0 

F = MINUS 1 (2'sCOMPL) 

F = ZERO 

L 

H 

L 

L 

F = ^ 

F = A PLUS AB 

F = A PLUS AB PLUS 1 

L 

H 

L 

H 

F = B 

F = (A + Bl PLUS AB 

F = (A 1 B) PLUS AB PLUS 1 

L 

H 

H 

L 

F - A © B 

F = A MINUS B MINUS 1 

F - A MINUS B 

L 

H 

H 

H 

F = AB 

F = AB MINUS 1 

F - AB 

H 

L 

L 

L 

F = A + B 

F = APLUSAB 

F = A PLUS AB PLUS 1 

H 

L 

L 

H 

F = A © B 

F = A PLUS B 

F = A PLUS B PLUS 1 

H 

L 

H 

L 

F = B 

F = (A + B) PLUS AB 

F » (A + B) PLUS AB PLUS 1 

H 

L 

H 

H 

F = AB 

F - AB MINUS 1 

F = AB 

H 

H 

L 

L 

F = 1 

F = A PLUS At 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F -- A + B 

F = (A + B) PLUS A 

F ■ (A ♦ Bl PLUS A PLUS 1 

H 

H 

H 

L 

F = A + B 

F = (A + B) PLUS A 

F = (A -r B) PLUS A PLUS 1 

H 

H 

H 

H 

F - A 

F = A MINUS 1 

F = A 


^Each bit is shifted to the next more significant position. 
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SI\I54AS1181, SI\I74AS1181 
ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 



ALS and AS Circuits 




ALS and AS Circuits 


SN54AS1181, SN74AS1181 

ARITHMETIC LOGIC UI\IITS/FUNCTIOI\l GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ ^ 

Input voltage 7 V 

Off-state output voitge (A = B output only) 7 V 

Operating free-air temperature range: SN54AS1181 -55°Cto125°C 

SN74AS1181 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS1181 

SN74AS1181 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

Vqh High-level output voltage 

A = B output only 

5.5 

5.5 

V 

Iqh High-level output current 

All outputs except 

A = B and G 

-2 

-2 

mA 

G output 

-3 

-3 

MSMi 

IqL Low-level output current 

All outputs except G 

20 

20 

msEsiii 

G output 

4B 

48 


Operating free-air temperature 

-55 125 

o 

o 

“C 
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SI\I54AS1181, SI\I74AS1181 
ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1181 

SN74AS1181 

UNIT 

MIN TYPt MAX 

MIN TYPT MAX 

V|K 

Vcc = V, l| = - 18 mA 

-1.2 

- 1.2 

V 

X 

o 

> 

Any output 
except A = B 

Vcc “ ‘^•5 V to 5.5 V, Iq(-| = —2 mA 

< 

r> 

o 

Vcc -2 

V 

G 

Vcc = 4-5 V, lOH = -3 mA 



V 

BSBl 


Vcc = 4.5 V, Vqh = 5.5 V 

0.1 

0.1 


VoL 

Any output ' 
except G 

Vcc = 4.5 V, Iql = 20 mA 

0.3 0.5 

0.3 0.5 

• 

V 

G 

Vcc = 4.5 V, Iql = 48 mA 

0.4 0.5 

0.4 0.5 

V 

1 

M input 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

Any A or B input 

0.3 

0.3 

Any S input 

0.4 • 

0.4 

Carry input 

0.6 

0.6 

l|H 

M input 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

liA 

Any A or B input 

60 

60 

Any S input 

80 

80 

Carry input 

120 

120 

l|L 

M input 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

Any A or B input 

-1.5 

- 1.5 

Any S input 

-2 

-2 

Carry input 

-3 

-3 

'0* 

All outputs except 

A = B and G 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

-30 -112 

mA 

G 

-30 -125 

-30 -125 

1 'cc 

Vcc = 5.5 V 

74 117 

74 117 



'•^All typical values are at Vqc = 5 V, = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 
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SI\I54AS1181, SI\I74AS1181 

ARITHMETIC LOGIC UI\IITS/FUNCTIOI\I GENERATORS 


switching characteristics (see Note 1) 




Vcc - 4.5 V to 5.5 V, 
Cl = 50 pF, 

Rl = 500 n, 

Ta - MIN to MAX 


M=0 V, SI =S2 = 0 V, 

SO = S3 =4.5 V (SUM mode) 


M=0 V, S0 = S3 = 0 V, 

SI =S2=4.5 V (DIFF mode) 


M = 0 V (SUM or DIFF mode) 


M=0 V, SI =S2 = 0 V, . 

S0 = S3= 4.5 V (SUM mode) 


M=0 V, SO = S3= 0 V, 

SI =S2= 4.5 V (DIFF mode) 


M=0 V, SI =S2= 0 V, 

S0 = S3= 4.5 V (SUM mode) 


M=0 V, S0 = S3= 0 V, 

SI = S2 = 4.5 V (DIFF mode) 


M=0 V, SI =S2= 0 V, 

S0 = S3= 4.5 V (SUM mode) 


M = 0 V, S0 = S3= 0 V, 

SI =S2= 4.5 V (DIFF mode) 


. M=0 V, SI =S2= 0 V, 

S0 = S3= 4.5 V (SUM mode) 


M=0 V, S0 = S3= 0 V, 

SI =S2= 4.5 V (DIFF mode) 


, M = 4.5 V (LOGIC mode) 


M=0 V, S0 = S3= 0 V, 

SI =S2 = 4.5 V (dIfF mode) 


M = 0 V (ARITH mode) 


M = 0 V (ARITH mode) 


M = 4.5 V (LOGIC mode) 


M = 0 V (ARITH mode) 


M = 4.5 V (LOGIC mode) 


SI =S2= 0 V, 

S0 = S3= 4.5 V (SUM mode) 


SI =S2= 0 V, 

SO = S3 = 4.5 V (SUM mode) 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 



2 

6 

3 

9 

3 

8 

3 

9.5 




3 

12 

3 

9 

2 

6 
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SI\I54AS1181, SI\I74AS1181 
ARITHMETIC LOGIC UI\IITS/FUI\ICTIOi\l GENERATORS 


PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: S0-S3-4.5 V, SI -S2-M-0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

ISEENOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

■■■ 

APPLY 

GND 

tPLH 

Ai 

Bi 

None 

Remaining 

Cp 

?i 

In-Phase 

fPHL 

A and B 


fPLH 

Bi 

Ai 

None 

Remaining 


Fi 

In-Phase 

tPHL 

A and B 


tPLH 

Ai 


None 

None 

Remaining 


In-Phase 

fPHL 


A and B, Cp 


tPLH 

Bi 

Ai 

None 

None 

Remaining 


In-Phase 

tPHL 

A and B, Cp 


<PLH 

Ai 

None 

Bi 

Remaining 

Remaining 


In-Phase 

fPHL 

B 

A, Cp 


fPLH 

Bi 

None 

Ai 

Remaining 

Remaining 


In-Phase 

fPHL 

B 

A, Cp 


fPLH 


None 

None 

All 

All 

Any F 

In-Phase 

tPHL 


"A 

"b 

0'' Cp + 4 

tPLH 

Ai 

None 


Remaining 

Remaining 

Cn-l-4 

Out-of-Phase 

tPHL 


B 

A, Cp 

tPLH 

Bi 

None 

Ai 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

fPHL 

B 

A, Cp 

fPLH 

Any 

None 

Bi 

Remaining 

Remaining 

Any 

In-Phase 

fPHL 

A 

B, A3 

A, Cp 

T 

tPLH 

Any 

None 

Ai 

Remaining 

Remaining 

Any 

In-Phase 

fPHL 

B 

A, B3 

B, Cp 

F 


NOTE 1 : Load circuit and voltage waveforms are shown in Section 1 . 
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SN54AS1181, SN74AS1181 

ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 


PARAMETER MEASUREMENT INFORMATION 

DIFF MODE TEST TABLE 

FUNCTION INPUTS: S1-S2-4.5 V, S0-S3-M-0 V 



INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Ai 

None 

Bi 

Remaining 

Remaining 

?i 

In-Phase 

^PHL 

A 

B, Cn 

tPLH 

Bi 

S 

None 

Remaining 

Remaining 

"Fi 

Out-of-Phase 

tPHL 

A 

B, Cn 


tPLH 

Ai 

None 

Bi 

None 

Remaining 

p 

In-Phase 

tPHL 

A and B, Cn 


tPLH 

Bi 

Ai 

None 

None 

Remaining 


Out-of-Phase 

fPHL 

A and B, Cn 


fPLH 

Ai 

Bi 

None 

None 

Remaining 


In-Phase 

fPHL 

A and B, Cn 


tPLH 

Bi 

None 

Ai 

None 

Remaining 

G 

Out-of-Phase 

fPHL 


A and B, Cn 


fPLH 

S 

None 

Bi 

Remaining 

Remaining 

> 

ii 

CD 

In-Phase 

IPHL 

A 

B, Cn 

fPLH 

Bi 

Ai 

None 

Remaining 

Remaining 

A = B 

Out-of-Phase 

fPHL 

A 

B, Cn 

IPLH 


None 

None 

Ail 

None 

Cn + 4 

In-Phase 

fPHL 


A and B 

or any F 

fPLH 

Ai 

Bi 

None 

None 

Remaining 

Cn +4 

Out-of-Phase 

fPHL 

A, B, Cn 

fPLH , 

Bi 

None 

Ai 

None 

Remaining 

Cn + 4 

In-Phase 

fPHL 

A, B, Cn 

tPLH 

Any 

Bi 

None 

A3 

Remaining 

Any 

In-Phase 

fPHL 

A 

A, B, Cn 

F 

tPLH 

Any 

None 

Ai 

A3 

Remaining 

Any 

Out-of-Phase 

fPHL 

B 

A, B, Cn 

F 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54AS1181, SI\I74AS1181 
ARITHMETIC LOGIC UI\IITS/FUI\ICTIOI\l GENERATORS 


PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1-S2 = M = 4.5 V, S0-S3 = 0 V 


OTHER INPUT 
SAME BIT 


APPLY 

GND 


OTHER DATA INPUTS 


APPLY 



PARAMETER 

INPUT 

UNDER 

TEST 

tPLH 

Ai 

tPHL 


tPLH 

”Bi 

tPHL 


tPLH 

Ai 

tPHL 


tPLH 

Bi 

tPHL 



Remaining 
A and B, Cp 


INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
FUNCTION INPUTS: S0 = S3 = M = 4.5 V, SI =S2 = 0 V 


OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

Fi 

Out-of-Phase 

FI 

Out-ot-Phase 


DADARACTCD 

INPUT 

1 iiuncD 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

OUTPUT 

WAVEFORM 

■ AH^\IViC 1 tH 

UNUcrt 

TEST 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

TEST 

(SEE NOTE 1) 

tPLH 

tPHL 

Ai 

Bi 

None 

Remaining 
. A and B, Cn 

None 

p 

Out-of-Phase 

tPLH 

tPHL 

Bi 

Ai 

None 

Remaining 

A and B, Cp 

None 

P 

1 

Out-of-Phase 

»PLH 

tPHL 

. Ai 

None 

Bi 

Remaining 

A and B, Cp 

None 

p 

In-Phase 

tPLH 

IPHL 

Bi 

None 

Ai 

Remaining 

A and B, Cp 

None 

p 

In-Phase 

tPLH 

tPHL 

Ai 

Bi 

None 

Remaining 

A and B, Cp 

None 

*-n-l-4 

In-Phase 

IPLH 

tPHL 

Bi 

Ai 

None 

Remaining 

A and B, Cp 

None 

+ 4 

1 

In-Phase 

fPLH 

fPHL 

Ai 

None 

Bi 

Remaining 

A and B, Cp 

None 

Cn-(-4 

Out-of-Phase 

tPLH 

tPHL 

Bi 

None 

Ai 

Remaining 

A and B, Cp 

None 

Cn-i-4 

Out-of-Phase 


INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
FUNCTION INPUTS: S2 = M = 4.5 V. S0 = S1=S3= OV 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 


APPLY 

APPLY 

APPLY 

APPLY 

4.5 V 

GND 

4.5V 

GND 

Bi 

None 

Remaining 

A, Cp 

Remaining 

B 

Ai 

None 

Remaining 

1, Cp 

Remaining 

A 

Bi 

None 

Remaining 

A, Cp 

Remaining 

B 

Ai 

None 

1 

Remaining 

B, Cp 

Remaining 

A 


OUTPUT 

UNDER 

TEST 


OUTPUT 
WAVEFORM 
(SEE NOTE 1) 

In-Phase 

In-Phase 

Out-of-Phase 

Out-of-Phase 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1181, SI\I74AS1181 

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


PARAMETER MEASUREMENT INFORMATION 

SELECT INPUT/LOGIC MODE TEST TABLE 
FUNCTION INPUTS: M-4.5 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Any 

S 

. - 

- 

Remaining 

■§ 

A, BO, Cp 

-1- 4 

Out-of-Phase 

tPHL 

fPLH 

Any 

S 


- 

B, A2 

Remaining 

A, Cp 

"P 

In-Phase 

fPHL 


SELECT INPUT/ARITH MODE TEST TABLE 
FUNCTION INPUTS: M = 0 V 



INPUT 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

OUTPUT 

PARAMETER 

UNDER 

TEST 



UNDER 

TEST 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 

Any 



Remaining 

AO, BO 

Any 

In-Phase 

tPHL 

S 



A and B, Cp 

F 

fPLH 

Any 



Remaining 

AO, BO 

A = B 

In-Phase 

tPHL 

S 



A and B, Cp 

tPLH 

Any 



Remaining 

AO, "bO 


In-Phase 

'PHL 

S 



A and B, Cp 



MODE INPUT/SUM MODE TEST TABLE 
FUNCTION INPUTS: SO = S3 = 4.5 V, SI =S2 = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

APPLY 

4,5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

fPLH 

M 



Remaining 

B2, A2, Cp 

Any 

In-Phase 

tPHL 



A and B 

F 

fPLH 

M 



Remaining 

B1, A1, Cp 

A = B 

In-Phase 

fPHL 



A and B 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1240, SI\I74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


( • Low-Power Version of 'ALS240A 

o 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

o P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic “Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

A Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. The designer has a choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
outpjut control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum Iql is increased to 24 
milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS1240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1240 is 
characterized for operation from 0°C to 70 °C. 
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SN54ALS1240 . . . J PACKAGE 
S1M74ALS1240 . . . DW OR N PACKAGE 
(TOP VIEW) 
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SN54ALS1240 . . . FK PACKAGE 
(TOP VIEW) 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of ail parameters. 
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ALS and AS Circuits 


SN54ALS1240, SN74ALS1240 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 





SI\I54ALS1240, SN74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS1240 -55°C to 125°C 

SN74ALS1240 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



SN54ALS1240 

SN74ALS1240 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-12 

-15 


Iql Low-level output current 

8 

16 

mA 


24^ 

Operating free-air temperature 

-55 125 

o 

o 

°C 


^The extended limits apply only if Vcc maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 240-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1240 

SN74ALS1240 

UNIT 

MIN TYP* MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = _18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh “ -0.4 mA 

Vcc-2 3 

Vcc-2 

V 

Vcc “ 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc “ 4.5 V, Iqh = -^2 mA 

2 


Vcc “ *0H ~ — 1 5 mA 


2 

VoL 

Vcc “ 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql =16 mA 

dOL = 24 mA for -1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

/rA 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

-20 

frA 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H§ 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

mA 

l|L§ 

Vcc - 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

lof 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

5 8 

5 8 

mA 

Outputs low 

8.5 14 

8.5 14 

Outputs disabled 

8.1 13 

8.1 13 


^All typical values are at Vcc = 5 V, T/\ = 25°C. 

§For I/O ports, the parameters l||-| and I|l' include the off-state output current. 

HThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output 
current, IqS- 
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ALS and AS Circuits 


SI\I54ALS1240, SN74ALS1240 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 



switching characteristics (see Note 1) 





Vcc “ 5 V, 


Vcc = 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 0, 

R2 - 500 Q. 

Ta - 25 “C 


R1 - 500 fi, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




'ALS 1240 

SN54ALS1240 

SN74ALS1240 





TYP 

MIN 

MAX 

MIN 

MAX 


fPLH 



7.5 

2 

16 

2 

13 

ns 

tPHL 



6.5 

2 

16 

2 

13 

fpZH 

- 


11.5 

4 

23 

4 

20 

ns 

fPZL 



14 

6 

28 

6 

22 

tPHZ 



7.5 

2 

12 

2 

10 

ns 

fPLZ 



8 

3 

18 

3 

13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1242, SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


2-Way Asynchonous Communication 
Between Data Buses 

P-N-P Inputs Reduce DC Loading 

Low-Power Version of 'ALS242 

Three-State Outputs 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


D2661, DECEMBER 1982-REVISED MAY 1986 


SN54ALS1242 . . . J PACKAGE 
SN74ALS1242 . . . D OR N PACKAGE 
(TOP VIEW) 


GAB n 

1 L7i4 

NC C 

2 13 

A1 C 

3 12 

A2C 

4 1 1 

A3 C 

5 10 

A4 C 

6 9 

GND C 

7 8 


D vcc 

H GBA 
NC 
B1 
B2 
B3 
B4 


• Dependable Texas Instruments Quality and 
Reliability 

description 

These quadruple bus transceivers are designed 
for two-way communication between data 
buses. The control function implementation 
allows for maximum flexibility in timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending up^ the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 


SN54ALS1242 . . . FK PACKAGE 
(TOP VIEW) 
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1 - 11 - 11 - 11 - 11-1 
^ Q U 'i- CO 

< 2 Z CQ 


NC 

NC 

B1 

NC 

B2 


NC — No internal connection 



The dual-enable configuration gives the 
'ALS1242 the capability_to store data by 
simultaneous enabling of GAB and GBA. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (8 in all) will remain at their last 
states. The 4-bit codes appearing on the two 
sets of buses will be complementary for the 
'ALS1242. 


FUNCTION TABLE 


GAB 

GBA 

OPERATION 

L 

L 

A to B 

H 

H 

B to A 

H 

L 

Isolation 

L 

H 

Latch A and B 

(A = B) 


The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum Iql is increased to 
24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS1242 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1242 is 
characterized for operation from 0°C to 70 °C. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54ALS1242, SI\I74ALS1242 

QUADRUPLE BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


logic symbol^ 


'ALS1242 



GBA 

GAB 


(13) 


(1) r^ 




(4) 


1 

(5) 





(61 




EN1 

EN2 

n 



VI 

0 



D> 

2V 





. ill) 




10) 




(9) 

z!: 



(8) 




B1 

B2 

B3 

B4 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


logic diagram (positive logic) 


'ALS1242 



Pin numbers shown are for D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs . 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS1242 -55°C to 125°C 

SN74ALS1242 0°C to 70°C 

Storage temperature range -65°C to 150°C 
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SI\I54ALS1242, SI\I74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS1242 

SN74ALS1242 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

IQH High-level output current 

- 12 

-15 


Iql Low-level output current 

8 

16 

mA 


24 + 

Operating free-air temperature 

-55 125 

0 70 

“C 


^The 24-mA limit applies only to the -1 versions and only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 



PARAMETER 

TEST CONDITIONS 

SN54ALS1242 

SN74ALS1242 

UNIT 

MIN TYP+ MAX 

MIN TYpt MAX 

VlK 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

- 1.2 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqi-i = -0.4 mA 

< 

o 

n 

Vcc -2 

V 

Vcc ~ 4.5 V, Iqi-i = -3 mA 


2.4 3.2 

Vcc = 4.5 V, IqH = -12 mA 

2 . 


Vcc = 4.5 V, IQH = -15 mA 


2 

VoL 

Vcc = 4.5 V, Iql = 

0.25 0.4 

0.25 0.4 

V 

Vcc ~ 4.5 V, Iql = 16 mA 


0.35 0.5 

Vcc = 4.75 V, Iql = 24mA(-1 Versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0,1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

■iH 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

ixA 

A or B ports 5 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports 5 

-0,1 

-0.1 

IqH 

Vcc = 5.5 V, Vq = 2.25 V 

- 30 - 1 1 2 

CVJ 

1 

o 

CO 

1 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

8 14 

8 12 

mA 

Outputs low 

10 17 

10 15 

Outputs disabled 

9 16 

9 14 


^All typical values are at Vqq = 5 V, = 25 °C. 

5 For I/O ports, the parameters Ip^ and I|l include the off-state output current. 

f The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54ALS1242, SI\I74ALS1242 

QUADRUPLE BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 





Vcc = 5 V, 


Vcc = 4.5 V to 5.5 V, 






Cl = 50 pF, 


Cl = 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 = 500 

R2 = 500 H, 

Ta = 25 °C 


R1 = 500 n, 

R2 = 500 n. 

Ta = MIN to MAX 


UNIT 




'ALS1242 

SN54ALS1242 

1 SN74ALS1242 | 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

6 

2 

14 

2 

12 

ns 

tPHL 

5 

2 

12 

2 

10 

tpZH 

GAB 

B 

10 

4 

20 

4 

17 

ns 

tPZL 

13 

5 

23 

5 

21 

tPHZ 

GAB 

B 

6 

2 

12 

2 

10 

ns 

*PLZ 

5 

2 

12 

2 

10 

tPZH 

GBA 

A 

12 

5 

23 

5 

20 

ns 

fPZL 

14 

6 

25 

6 

23 

'PHZ 

GBA 


6 

2 

12 

2 

10 

ns 

'PLZ 


6 

2 

. 15 

2 

12 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1244A, SI\174ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 

. D2661, DECEMBER 1982-REVISED MAY 1986 


a • Low-Power Version of 'ALS244A 

9 • 3-State Outputs Drive Bus Lines or Buffer Memory 
I Address Registers 

I • P-IM-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small Outline" 

Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

This octal buffer and line driver is designed specifically to 
improve both the performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ALS1240 this device 
provides the choice of selected combinations of inverting and 
noninverting outputs symmetrical G (active-low input control) 
inputs, and complementary G and G inputs. 

The -1 version of the SN74ALS1 244A is identical to the standard 
version except that the recommended maximum Iql is increased 
to 24 milliamperes. There is no -1 version of the SN54ALS1 244A. 

The SN54ALS 1 244A is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1 244A is characterized for operation from 0°C to 70°C. 

logic diagram (positive logic) 


SN54ALS1244A . . . J PACKAGE 
SI\174ALS1244A . . . DW OR N PACKAGE 
(TOP VIEW) 
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TT 
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3vcc 

1A1 C 

2 

19 

I]2G 
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18 
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4 

17 
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2Y3C 

5 

16 

I|lY2 

1A3C 

6 

15 

I12A3 

2Y2[I 

7 

14 

I]lY3 

1A4C 

8 

13 

I]2A2 

2Y1 U 

9 

12 

DiY4 

gndC 

10 

11 

II 2 AI 


SN54ALS1244A . . . FK PACKAGE 
(TOP VIEW) 




logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC 
Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS1244A, SN74ALS1244A 

OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc ^ V 

Input voltage ; 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54ALS1244A -55°C to 125°C 

SN74ALS1244A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


2 


^The extended limits apply only if Vqc maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1244A-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1244A 

SN74ALS1244A 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

-1.5 

- 1.5 

V 

Vqh 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, Iqh = -15 mA 


2 

VoL 

^CC = 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc “ *OL “ 

(Iql = 24rTiAfor-1 versions) 


0.35 0.5 

'OZH 

Vcc = 5.5 V, Vo = 2.7 V 

20 

20 

t^A 

'OZL 

Vcc = 5.5 V, V| = 0.4 V 

-20 

-20 

IxA 

l| 

Vcc = 5.5 V, V| = 7 V 

0,1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

^A 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

io§ 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

Vcc = 5.5 V 

Outputs high 

6 15 

6 1 1 

mA 

Outputs low 

10 20 

10 17 

Outputs disabled 

1 1 25 

11 20 


^All typical values are at Vqq = 5 V, = 25°C. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


recommended operating conditions 



SN54ALS1244A 

SN74ALS1244A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

g 

I 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

- 12 

-15 

mA 

lOL Low-level output current 

8 

16 

mA 


24 1 

T/\ Operating free-air temperature 

-55 125 

0 70 

“C 
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SI\I54ALS1244A, SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1) 






Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 = 500 n, 

R2 = 500 n, 

Ta = min to MAX 


UNIT 




SN54ALS1244A 

SN74ALS1244A 





MIN 

MAX 

MIN 

MAX 


tPLH 



3 

21 

3 

14 

ns 

tPHL 



3 

16 

3 

14 

tpzH 


Y 

6 

28 

6 

22 

ns 

tpZL 


6 

26 

6 

22 

tPHZ 



2 

15 

2 

10 

ns 

tPLZ 



3 

25 

3 

13 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1245A, SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


• 'Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

• Lower-Power Version of 'ALS245A 

• 'ALS1245A is Identical to 'ALS1645A 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 
description 

This octal bus transceiver is designed for asynchronous two-way 
communication between data buses. The device transmits data 
from the A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so the buses 
are effectively isolated. 

The -1 version of the SN74ALS1 245A is identical to the standard 
versions except that the recommended maximum Iql 's increased 
to 24 milliamperes. There is no -1 version of the SN54ALS1 245A. 

The SN54ALS1 245A is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS1245A is characterized for operation from 0°C to 70°C. 


D2661, DECEMBER 1982-REVISED MAY 1986 


SN54ALS1245A . . . J PACKAGE 
SN74ALS1245A . . . DW OR IM PACKAGE 
(TOP VIEW) 


TT 

J20 

13 vcc 

2 

19 

Jg 

3 

18 

Ubi 

4 

17 

2 B2 

5 

16 

Db3 

6 

15 

D B4 

7 

14 

2B5 

8 

13 

JBG 

9 

12 

2B7 

10 

11 

3 B8 


SN54ALS1245A . . . FK 
(TOP VIEW) 


FK PACKAGE 




CN 

< 

A1 

DIR 

0 

0 

> ICO 




f 

3 

2 1 

20 19 



A3 

]4 




isC 

B1 

A4 

]5 




17C 

B2 

A5 

]6 




16C 

B3 

A6 

]7 




15C 

B4 

A7 

]8 




14C 

B5 



9 

10 11 

12 13 





00 

Q 00 

CD 





< 

Z CQ 

CQ CQ 




FUNCTION TABLE 


CONTROL 


INPUTS 

OPERATION 

G 

DIR 


L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


logic symbol^ 


G3 

3 EN1 [BA] 

3 EN2 [AB] 

h r 

VI <] 

t> 2V 


logic diagram (positive logic) 



TO SEVEN OTHER TRANSCIEVERS 


This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessariiy include testing of all parameters. 
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SI\I54ALS1245A, SI\I74ALS1245A 

OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; Vcc 7 V 

Input voltage; All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS1245A -55°Cto125°C 

SN74ALS1245A 'o°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS1245A 

SN74ALS1245A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

V 

V|H High-level input voltage 

2 

2 

■01 

V|L Low-level input voltage 

0.7 

0.8 

V 

IqH High-level output current 

-12 

- 15 


Iql Low-level output current 

8 

16 

mA 


24f 

T/^ Operating free-air temperature 

-55 125 

0 

0 

°C 


^The extended limit applies only if Vqc 's maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1 245A-1 only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1245A 

SN74ALS1245A 

UNIT 


MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

-1.5 

V 

VOH 

Vcc = V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc “ ^OH ” 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc = 4.5 V, iQI-l = -15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 16 mA 

(Iql = 24 mA for - 1 version) 


0.35 0.5 

l| 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A, B ports § 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Controi inputs 

Vcc = 6.5 V, V| = 2.7 V 

20 

20 

frA 

A, 8 ports § 

20 

20 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

A, B ports § 

-0.1 

-0.1 

loli 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

Vcc - 6-6 ^ 

Output high 

21 33 

21 30 

mA 

Output low 

23 36 

23 33 

Output disabled 

25 40 

25 36 


^All typical values are at = 5 V. = 25®C. 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IQ 5 . 
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SN54ALS1245A, SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


switching characteristics (see Note 1 ) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cu = 50 pF, 

R1 = 500 0, 

R2 = 500 Q. 

Ta = MIN to MAX 

UNIT 

SN54ALS1245A 

SN74ALS1245A 

MIN MAX 

MIN MAX 

tPLH 

A or B 

B or A 

2 19 

2 13 

ns 

tPHL 

2 15 

2 13 

tPZH 

G 

A or B 

CO 

CO 

o 

8 25 

ns 

tPZL 

8 29 

lO 

CM 

CO 

tPHZ 

G 

A or B 

2 14 

2 12 

ns 

tPLZ 

3 30 

3 18 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


Texas 

Instruments 


2-887 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


ALS and AS Circuits 

























ALS and AS Circuits 


2 


2-888 


SN54ALS164QA. Siy74ALS1640A, SN54ALS1645A, SN74ALS1645A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


I O Bidirectinal Bus Transceivers in High-Density 
20-Pin Packages 

• Lower-Power Versions of 'ALS640 Series 

• Package Options Include Plastic "Small 
Outline” Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

* Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at tl^ 
direction control (DIR) input. The enable input (G) 
can be used to disable the device so the buses 
are effectively isolated. The 'ALS1640A 
features inverting logic, while the 'ALS1645A 
features noninverting logic. 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum Iql is increased to 
24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS' family is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS' family is 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

G 

DIR 

'ALS1640A 

'ALS1645A 

L 

L 

B data to A bus 

B data to A Bus 

L 

H 

A data to B bus 

A data to Bus 

H 

X 

Isolation 

Isolation 


D2661, DECEMBER 1982-REVISED MAY 1986 


SN54ALS' . . . J PACKAGE 
SN74ALS' . . . DW OR N PACKAGE 
(TOP VIEW) 


DIR C 

TT 

J20 

H vcc 

A1 C 

2 

19 

IG 

A2C 

3 

18 

:bi 

A3 C 

4 

17 

3 B2 

A4 d 

5 

16 

D B3 

A5 d 

6 

15 

H B4 

A6 d 

7 

14 

J B5 

A7d 

8 

13 

J B6 

A8 d 

9 

12 

JB7 

GND d 

10 

11 

J B8 


SN54' . . . FK PACKAGE 
(TOP VIEW) 



PRODUCTION DATA documents contain informatioi. 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoa testing of all parameters. 
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SN54ALS1640A, SI\I74ALS1640A, SN54ALS1645A, SN74ALS164A 
OCTAL BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 



logic diagrams (positive logic) 


'ALS1640A 


'ALS1645A 





SI\I54ALS1640A, SI\I54ALS1645A 
SN74ALS1640A, SN74ALS1645A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage All inputs 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54ALS1 640A, SN54ALS1645A -55°C to 125°C 

SN74ALS1640A, SN74ALS1645A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS1640A 

SN54ALS1645A 

SN74ALS1640A 

SN74ALS1645A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|(-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

'oh High-level output current 

-12 

-15 

mA 

Iql Low-level output current 

8 

16 

mA 


24 1 

Operating free-air temperature 

-55 125 

0 70 

°C 


^The 24-mA limit applies only to the -1 versions and only if Vqq is maintained between 4.75 V and 5.25 V. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1640A 

SN54ALS1645A 

SN74ALS1640A 

SN74ALS1645A 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.5 

-1.5 

V 

VOH 

Vcc “ 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = “3 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc “ 4.5 V, Iq(-| = -15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 8 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 16 mA 


0.35 0.5 

Vcc “ 4.75 V, Iql = 24 mA (-1 Versions) 


0.35 0.5 

l| 

Control inputs 

Vcc = 6.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 6.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 6.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports § 

20 

20 

l|L 

Control inputs 

Vcc = 6.5 V, V( = 0.4 V 

-0.1 

-0.1 

mA 

A or B ports § 

-0.1 

-0.1 

IqH 

Vcc = 5.5 V, Vo = 2.25 V 

-30 -112 

- 30 - 1 1 2 

mA 

'cc 

'ALS1640A 

Vcc = 5.5 V 

18 35 

18 32 

mA 

'ALS1645A 

25 40 

25 36 


^All typical values are at V^q = 5 V, = 25°C. 

^For I/O ports, the parameters I|h and l|i_ include the off-state output current. 

Ilhe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54ALS1640A, SI\I74ALS1640A, SI\I54ALS1645A, SI\I74ALS1645A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 



'ALS1640A switching characteristics (see Note 1) 






Vcc “ '^■5 V to 5.5 V, 
Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




SN54ALS1640A 

SN74ALS1640A 





MIN 

MAX 

MIN 

MAX 


tPLH 

A or B 

B or A 

5 


5 

15 


tpHL 

2 

13 

2 

10 


tpzH 


A or B 

5 

23 

5 

20 


tpZL 


5 

25 

5 

22 


tPHZ 


A or B 

2 

12 

2 

10 


tPLZ 


5 

1G 

5 

13 



'ALS1645A switching characteristics (see Note 1) 






Vcc " '^■5 V to 5.5 V, 
Cl - 50 pF, 



PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 


R1 - 500 n, 

R2 - 500 n, 

Ta = MIN to MAX 


UNIT 




SN54ALS1645A 

SN74ALS1645A 





MIN 

MAX 

MIN 

MAX 


IPLH 

A or B 

B or A 

2 

15 

2 

13 


tPHL 

2 

15 

2 

13 


tpZH 


A or B 

8 

28 

8 

25 


IPZL 


8 

28 

8 

25 


tpHZ 


A or B 

2 

14 

2 

12 


tpLZ 


3 

22 

3 

18 



NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS18Q4A, SI\I54AS1804, SI\I74ALS1804A, SN74AS1804 

HEX 2-INPUT NAND DRIVERS 


I * High Capacitive Drive Capability 

• 'ALS1804A Has Typical Delay Time of 4 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of 3.4 mW per Gate 

• 'AS1804 Has Typical Delay Time of 2.6 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of Less than 9 mW per Gate 

• Center Vcc and GND Configuration 

Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 

NAND drivers^ They perform the Boolean 

functions Y = A*BorY = A + B in positive logic. 

The center pin configuration used in the 
'ALS1 804A and 'AS1 804 provides a reduction 
of lead inductance when compared to the 
'ALS804A and 'AS804B. This reduction of lead 
inductance will minimize noise generated onto 
either the Vcc or GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS1804A and SN54AS1804 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1804A and SN74AS1804 are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

A 

8 

Y 

H 

H 

L 

L 

X 

H 

X 

L 

H 


AUGUST 1984-REVISED MAY 1986 


SN54ALS1804A, SN54AS1804 . . . J PACKAGE 
SN74ALS1804A, SN74AS1804 . . . DW OR N PACKAGE 


(TOP VIEW) 


5B C 

TT 

J20 

D 5A 

6 yE 

2 

19 

D5Y 

6A □ 

3 

18 

Il4B 

6B C 

4 

17 

J 4A 

Vcc P 

5 

16 

H 4Y 

1A C 

6 

15 

H GND 

IB C 

7 

14 

J 3Y 

iyL 

8 

13 

U 3B 

2A C 

9 

12 

J 3A 

2B C 

10 

n 

D 2Y 


Use 'ALS804A or 'AS804B for chip carrier option. 

logic symbol'!' 



fThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

logic diagram (positive logic) 


1A 

18 

2A 

28 

3A 

38 

4A 

48 

5A 

58 

6A 

68 



PRODUCTION OATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily inclutle testing of all parameters. 
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SN54ALS1804A, SN74ALS1804A 
HEX 2-INPUT NAND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1804A -55°Cto125°C 

SN74ALS1804A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SNBAALSfSOAA 

SN74ALS1804A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 


IqH High-level output current 

- 12 

-15 


Iql Low-level output current 

12 

24 

IB^H 

Ta Operating free-air temperature 

-55 125 

o 

O 

“C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1804A 

SN74ALS1804A 

UNIT 

MIN TYPt MAX 

MIN TYPi MAX 

V|K 

VOH 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

< 

o 

o 

1 

V 

Vcc ~ 4.5 V, Iqh = -3 mA 


2.4 3.2 

Vcc ~ 4.5 V, Iqh -12 mA 

2 


Vcc = 4.5 V, Iqh “^5 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5-5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

mA 

'o^ 

Vcc = 5.5 V, Vq = 2.25 

- 30 - 1 1 2 

-30 -112 

mA 

'CCH 

Vcc = 5.5 V, V| = 0 V 

0.9 2.5 

0.9 2.5 

mA 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

7 12 

7 12 

mA 


^All typical values are at Vqc = 5 V, T/\ = 25 “C. 

^ The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc- 5 V. 

Cl - 50 pF, 

Rl - 500 0, 

Ta - 25 ®C 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 n 

Ta - MIN to MAX 

UNIT 

'ALS1804A 

SN54ALS1804A 

SN74ALS1804A 

TYP 

MIN MAX 

MIN MAX 

IPLH 

tPHL 

A or B 

Y 

4 

2 9 

2 7 

ns 

4 

2 9 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1804, SN74AS1804 
HEX 2 ll\iPUT NAND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage 

Operating free-air temperature range; SN54AS1804 

SN74AS1804 

Storage temperature range 


7 V 

7 V 

-55°C to 125°C 
. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54AS1804 

SN74AS1804 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH ' High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-40 

-48 


Iql Low-level output current 

40 

48 


Ta Operating free-air temperature 


0 70 

HQI 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) . 


PARAMETER 

TEST CONDITIONS 


SN74AS1804 


MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, Ij = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc “ ^ ^OH = mA 

Vcc -2 

Vcc-2 

V 

Vcc ~ V' ^OH = mA 

2.4 3.2 

2.4 3.2 

Vcc “ 4.5 V, Iqh = —40 mA 



Vcc = 4.5 V, Iqh = -48 mA 


2 

VoL 

Vcc 4.5 V, Iql = 40 mA 

0.25 0.5 



Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

1| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, ' V| = 0.4 V 

-0.5 

-0.5 


'0* 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 


'CCH 

Vcc = 5.5 V, V| = 0 V 

3.5 5 

3.5 5 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

16 27 

16 27 



I^AII typical values are at Vcc = 5 V, = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl - 500 0 

Ta - min to MAX 

UNIT 

SN54AS1804 

SN74AS1804 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

1 5 

1 4 

ns 

tPHL 

1 5 

1 4 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS1805A, SN54AS1805, SI\I74ALS1805A, SI\I74AS1805 

HEX 2-INPUT NOR DRIVERS 


I * High Capacitive Drive Capability 

• 'ALS1805A Has Typical Delay Time of 
4.2 ns (Cl = 50 pF) and Typical Power 
Dissipation of 4.2 mW per Gate 

« 'AS1805 Has Typical Delay Time of 2.6 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of Less than 12 mW per Gate 

• Center Vcc and GND Configuration 

Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
NOR driver s. They perform the Boolean functions 
Y = A-l-BorY = A«B in positive logic. 

The center pin configuration used in the 
'ALS1 805A and 'AS1 805 provides a reduction 
of lead inductance when compared to the 
'ALS805A and 'AS805B. This reduction of lead 
inductance will minimize noise generated onto 
either the Vcc or GND bus. This reduction is 
significant in high current switching applications. 

- The SN54ALS1805A and SN54AS1805 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1805A and SN74AS1805 are 
characterized for operation from 0°C to 70 °C. 


FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


AUGUST ,1984-REVISED MAY 1986 


SN54ALS1805A, SN54AS1805 . . . J PACKAGE 
SN74ALS1805A, SN74AS1805 . . . N PACKAGE 
(TOP VIEW) 


5B C 

71 

.J20 

1 5A 

6Y C 

2 

19 

15Y 

6A H 

3 

18 

D 4B 

6B C 

4 

17 

1 4A 

Vcc L 

5 

16 

1 4Y 

1AC 

6 

15 

1 GND 

ibC 

7 

14 

I 3Y 

lYC 

8 

13 

1 3B 

2A H 

9 

12 

1 3A 

2B C 

10 

11 

1 2Y 


Use 'ALS805A or 'AS805B for chip carrier option. 

logic symbol"*^ 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of pubiication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS1805A, SN74ALS1805A 
HEX 2-INPUT NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Operating free-air temperature range: SN54ALS1805A -55°Cto125°C 

SN74ALS1805A 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54ALS1805A 

SN74ALS1805A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

8 


D 

ViH High-level Input voltage 

2 

2 

mm 

V|L Low-level input voltage 

0.7 

0.8 

mm 

Iqh High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 


Ta Operating free-air temperature 

-55 125 

o 

O 

mm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1805A 

SN74ALS1805A 

UNIT 

MIN TYPi MAX 

MIN TYPI MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

mm 

VqH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc = 4.5 V, Iqh = - 12 mA 

2 


Vcc = 4.5 V, Iqh = -15 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

1^9 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo"^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'CCH 

Vcc = 5.5 V, V| = 0 V 

2 4 

CM 

I^Ell 

'CCL 

Vcc = 5.5 V, V| = 4.5 V 

8 14 

8 14 



^All typical values are at Vqq = 5 V, T/^ = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

lINPUT) 

TO 

(OUTPUTI 

Vcc = 5 V. 

Cl = 50 pF, 

Rl - 500 a. 

Ta - 25 “C. 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

■ALS1805A 

SN54ALS1805A 

SN74ALS1805A 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

4 

2 9 

2 7 

ns 

IPHL 

5 

2 10 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1805, SN74AS1805 
HEX 2-INPUT NOR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Operating free-air temperature range; SN54AS1 805 -55°Cto 125°C 

SN74AS1805 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS1805 

SN74AS1805 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 



V 

V|H High-level Input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.8 

0.8 

V 

IqH High-level output current 

-40 

-48 


Iql Low-level output current 

40 

48 


Ta Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1805 

SN74AS1805 

UNIT 

MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 


Vqh 

Vcc ~ 4.5 V to 5.5 V, Iqh — mA 

Vcc-2 

Vcc -2 


Vcc - 4.5 V, Iqh = mA 

2.4 3.2 


Vcc ~ 4.5 V, Iqh = -40 mA 

2 


Vcc “ 4.5 V, Iqh = -48 mA 


2 

VOL 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 



Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mQi 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

o 

(N 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


lot 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 

BQI 

'CCH 

Vcc = 5.5 V, V| = 0 V 

6.5 10 

6.5 10 


ICCL 

Vcc = 5.5 V, V| = 4.5 V 

20 32 

20 32 



^All typical values are at Vcc = 5 V, T/^ = 25 °C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 0, 

Ta = MIN to MAX 


SN54AS1805 

SN74AS1805 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

1 4.8 

1 4.3 


IPHL 

1 4.8 

1 4.3 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1808A, SI\I54AS1808, SI\I74ALS1808A, SI\I74AS1808 

HEX 2-ll\IPUT AND DRIVERS 

AUGUST 1984-REVISED MAY 1986 


• High Capacitive Drive Capability 

• 'ALS1808A Has Typical Delay Time of 
4.8 ns (Cl = 50 pF) and Typical Povver 
Dissipation of 4.5 mW per Gate 

• 'AS 1808 Has Typical Delay Time of 3.2 ns 
(Cl = 50 pF) and Typical Power Dissipation 
of Less than 13 mW per Gate 

• Center Vcc and GND Configuration 
Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 


SN54ALS1808A, SN54AS1808 . . . J PACKAGE 
SN74ALS1808A, SN74AS1805 . . . N PACKAGE 
(TOP VIEW) 


5B C 

TT 

J 20 

2 5A 

6Y E 

2 

19 

D5Y 

6A E 

3 

18 

D 4B 

6B E 

4 

17 

D 4A 

Vcc C 

5 

16 

H 4Y 

1A E 

6 

15 

D GND 

IB E 

7 

14 

H 3Y 

iyE 

8 

13 

D 3B 

2A E 

9 

12 

2 3A 

2B E 

10 

11 

H 2Y 


Use 'ALS808A or 'AS808B for chip carrier option. 

logic symbol'!' 



description 

These devices contain six independent 2-input 
AND drivers. They perfo rm th e Boolean 
functions Y = A»B or Y = A-fB in positive 
logic. 

The center pin configuration used in the 
'ALS1808A and 'AS1808 provides a reduction 
of lead inductance when compared to the 
'ALS808A and 'AS808B. This reduction of lead 
inductance will minimize noise generated onto 
either the \/cC o'" GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS1808A and SN54AS1808 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1808A and SN74AS1808 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

H 

H 

L 

X 

L 

X 

L 

L 



I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
iEC Publication 617-12. 

logic diagram (positive logic) 

1A 

18 
2A 

28 
3A 

38 
4A 

48 
5A 

58 
6A 

68 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS1808A, SN75ALS1808A 
HEX 2-ll\IPUT AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage> Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1808A -55°Cto125°C 

SN74ALS1808A . 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


2 



SN54ALS1808A 

SN74ALS1808A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4,5 5 5.5 

V 

V|(-j , High-level input voltage 

2 

2 


V|L Low-level input voltage 

0,7 

0,8 


Iqh High-level output current 

-12 

-15 


Iql Low-level output current 

12 

24 

ESEII 

Ta Operating free-air temperature 

-55 125 

o 

o 

wm 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1808A 

SN74ALS1808A 

UNIT 

MIN TYPt MAX 

MIN TYP^ MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc-2 

V 

Vcc = 4.5 V, Iqh = -3 mA 

2.4 3.2 

KEaBHHI 

Vcc = 4.5 V, Iqh = -12 mA 

2 


Vcc 4.5 V, Iqh = -15 mA 


2 

VoL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

■sa 

l|H 

Vcc = 5.5 V. V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lo"^ 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

- 30 - 1 1 2 

Si 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

4.5 7 

4.5 7 

ilBSil 

'CCL 

Vcc = 5.5 V, V| = 0 V 

8 16 

8 16 

■al 


^All typical values are at Vcc = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 

switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc- 5 V. 

Cl = 50 pF, 

Rl “ 500 n, 

Ta “ 25°c 

Vcc “ 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl “ 500 fi 

Ta - MIN to MAX 

UNIT 

'ALS1808A 

SN54ALS1808A 

SN74ALS1808A 

TYP 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

6 

2 11 

2 9 

ns 

tPHL 

4 

1 10 

00 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1808, SI\I74AS1808 
HEX 2 II\IPUT AND DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1808 -55°Cto125°C 

SN74AS1808 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS1808 



MIN NOM MAX 


Vcc Supply voltage 

1 

1 



V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0,8 

0.8 

V 

IqH High-level output current 

-40 

-48 


Iql Low-level output current 

40 

48 


Ta Operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1808 

SN74AS1808 


MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = mA 

Vcc -2 

Vcc -2 


Vcc = 4.5 V, Iqh = -3 mA 


2.4 3.2 

Vcc = 4.5 V, Iqh ~ —40 mA 

2 


Vcc = 4.5 V, Iqh = -48 mA 


2 

VoL 

Vcc “ 4.5 V, Iql = 40 mA 

0.25 0.5 


V 

Vcc - 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, Vi = 2.7 V 

20 

20 

M 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


lot 

Vcc = 5.5 V, Vq = 2.25 V 




'CCH 

Vcc = 5.5 V, V| = 4.5 V 

8 13 

mmnmEi 

ISH 

'CCL 

Vcc = 5.5 V, V| = 0 V 

20 33 

20 33 

I^EH 


^All typical values are at Vcc = 5 V, T/^ = 25 °C 

^The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS1808 

SN74AS1808 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 6.5 

1 6 

ns 

IPHL 

1 6.5 

1 6 


NOTE 1 ; Load circuit and voltage waveforms are shown in Section 1 . 
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SI\I54ALS1832A. SN54AS1832, SI\i74ALS1832A, SN74AS1832 

HEX 2-ll\lPUT OR DRIVERS 


AUGUST 1984-REVlSED MAY 1986 


■ o High Capacitive Drive Capability 

■ • 'ALS1832A Has Typical Delay Time of 5 ns 
I (Cl =50 pF) and Typical Power Dissipation 
I of 5.3 mW per Gate 

' • ‘AS1832 Has Typical Delay Time of 3.9 ns 

(Cl = 50 pF) and Typical Power Dissipation 
of Less than 17 mW per Gate 

• Center Vcc s'ld GND Configuration 
Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
OR drivers. They p erfor m the Boolean functions 
Y = A-t-B or Y = A«B in positive logic. 

The center pin configuration used in the 
'ALS1832A and 'AS1832 provides a reduction 
of lead inductance when compared to the 
'ALS832A and 'AS832B. This reduction of lead 
inductance will minimize noise generated onto 
either the Vcc O'" GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS1832A and SN54AS1832 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS1832A and SN74AS1832 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE (each driver) 


INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

H 

X 

H 

H 

L 

L 

L 


SN54ALS1832A, SN54AS1832 . . . J PACKAGE 
SN74ALS1832A. SN74AS1832 . . . N PACKAGE 
(TOP VIEW) 


5B H 

TT 

J20 

H 5A 

6Y C 

2 

19 

D5Y 

6A C 

3 

18 

D 4B 

6B C 

4 

17 

H 4A 

YCC C 

5 

16 

U 4Y 

1A C 

6 

15 

H GND 

ibC 

7 

14 

H 3Y 

iyC 

8 

13 

D 3B 

2Ar 

9 

12 

H 3A 

2B C 

10 

11 

H 2Y 


Use 'ALS832A or 'AS832B for chip carrier option. 

logic symbol'^ 



I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SI\I54ALS1832A, SN74ALS1832A 
HEX 2-INPUT OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS1832A -55°Cto125°C 

SN74ALS1832A 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS1832A 

SN74ALS1832A 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level Input voltage 

2 

2 

■■ 

V|L Low-level input voltage 

0.7 

0.8 

n 

Iqh High-level output current 

- 12 

- 15 


Iql Low-level output current 

12 

24 

mA 

Operating free-air temperature 

-55 125 

0 70 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS1832A 

SN74ALS1832A 

UNIT 

MIN TYPI MAX 

MIN TYPi MAX 

V|K 

Vcc = ^-5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc 5.5 V, Iqh = -0.4 mA 

< 

o 

o 

1 

Vcc-2 • 

V 

Vcc = ^-5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

Vcc “ 4.5 V, Iqh = -12 mA 

2 


Vcc = V, Iqh = “15 mA 


2 

VOL 

Vcc = 4.5 V, lOL = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

frA 

l|L 

Vcc “ ^1 “ ^ 

-0.1 

-0.1 

mA 

'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 

mA 

' 'CCH 

Vcc = 5.5 V, V| = 4.5 V 

6 9 

6 9 

mA 

ICCL 

Vcc = 5.5 V, V| = 0 V 

9.5 16 

9.5 16 

mA 


^All typical values are at ^CC = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc= 5 V, 

Cl = 50 pF, 

Rl = 500 n, 

Ta = 25 °C 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n 

Ta = MIN to MAX 

UNIT 

•ALS1832A 

SN54ALS1832A 

SN74ALS1832A 

TYP 

MIN MAX 

MIN MAX 

IPLH 

A or B 

Y 

6 

2 11 

2 9 

ns 

tPHL 

4 

1 10 

1 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1832, SI\I74AS1832 
HEX 2-ll\IPUT OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54AS1832 -55°Cto 125°C 

SN74AS1832 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



SN54AS1832 



MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

8 

1 

4.5 5 5.5 

V 

V|H High-level input voltage 

2 

2 

V 

ViL Low-level input voltage 

0.8 

0.8 

■ng 

IqH High-level output current 

-40 

-48 


IqL Low-level output current 

40 

48 


Ta Operating free-air temperature 


0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS1832 

SN74AS1832 


MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, lOH = “2 mA 

Vcc-2 

Vcc -2 

V 

Vcc = 4.5 V, Iqh = “2 mA 

2.4 3.2 

2.4 3.2 

Vcc ~ 4.5 V, Iqh = —40 mA 

2 


Vcc ~ 4.5 V, Iqh = -48 mA 


2 

Vql 

Vcc = 4.5 V, Iql = 40 mA 

0.25 0.5 



Vcc = 4.5 V, Iql = 48 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, Vj = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

o 

CM 

pA 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 

mA 

'0^ 

Vcc = 5.5 V, Vq = 2.25 V 

-50 -200 

-50 -200 

mA 

'CCH 

Vcc = 5.5 V, V| = 4.5 V 

11 17 

11 17 

mA 

'CCL 

Vcc = 5.5 V, V| = 0 V 

22 36 

22 36 

mA 


^All typical values are at ^CC = 5 V, T/^ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IqS- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc “ 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl - 500 U 

Ta = MIN to MAX 

UNIT 

SN54AS1832 

SN74AS1832 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

1 7 

1 6.3 

ns 

tPHL 

1 7 

1 6.3 


NOTE 1; Load circuit and voltage waveforms are shown in Section 1. 


Texas 

Instruments 


2-907 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


ALS and AS Circuits 











































ALS and AS Circuits 


2 


2-908 


SI\I54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 

D2910, JULY 1985-REVISED MAY 1986 


Bidirectional Quadruple Bus Transceivers for 
Driving MOS Devices 

• I/O Ports have 25 Ohm Series Resistors so 
IMo External Resistors are Required 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic SOO-mil 
DIPS 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive the capacitive inputs of MOS devices 
and to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices feature high fan-out 
and improved fan-in. 

The SN54ALS2240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS2240 is 
characterized for operation from 0°C to 70 °C. 

logic symbol^ 



I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


SN54ALS2240 . . . J PACKAGE 
SN74ALS2240 . . . DW OR N PACKAGE 
(TOP VIEW) 


ig: 


J20 

H vcc 

1A1 1^ 

2 

19 

J 2G 

2Y4 [_ 

3 

18 

^ 1Y1 

1A2 

4 

17 

J 2A4 

2Y3 Q 

5 

16 

J 1Y2 

1A3 

6 

15 

J 2A3 

2Y2 Q 

7 

14 

J 1Y3 

1A4 Q 

8 

13 

2 2A2 

2Y1 [; 

9 

12 

1 1Y4 

GND Q 

10 

11 

] 2A1 


SN54ALS2240 . . . FK PACKAGE 
(TOP VIEW) 



PRODUCTION OATA documents contain 
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SN54ALS2240, SN74ALS2240 

OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 


logic diagrams (positive logic) 





1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: All inputs 

I/O ports 

Operating free-air temperature range: SN54ALS2240 

SN74ALS2240 

Storage temperature range 


7 V 

7 V 

5.5 V 

-55°C to 125*0 
. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54ALS2240 

SN74ALS2240 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 


V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

T/\ Operating free-air temperature 

-55 125 

o 

o 

"C 
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SI\i54ALS2240, SI\I74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS2240 

SN74ALS2240 

UNIT 

MIN TYP^ MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc-2 

V 

VOL 

Vcc = 4.5 V, Iql = 1 ntA 

0.15 0.5 

0.15 0.5 

V 

Vcc = 4.5 V, Iql = 12 mA 

0.35 0.8 

0.35 0.8 

'OZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 

^B3ii 

'OZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

HQII 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


'o* 

Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'oh 

Vcc = 4.5 V, Vq = 2 V 

- 15 

-15 

IIIBQH 

'OL 

Vcc = 4.5 V, Vq = 2 V 

15 

15 

ISEH 

'cc 

Vcc = 5.5 V 

Outputs high 

6 11 

6 11 

mA 

Outputs low 

13 23 

13 23 

Outputs disabled 

12 20 

o 

CN 

CM 


^All typical values are at = 5 V, = 25 °C. 

^ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 



switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, 

Cl = 50 pF, 

R1 = 500 SJ, 

R2 = 500 D, 

Ta = 25 °C 


Vcc = 4.5 V 
Cl = 50 pF, 
R1 = 500 n, 

R2 = 500 0, 

Ta = MIN to 

to 5.5 V, 

MAX 


UNIT 




'ALS2240 

SN54ALS2240 

SN74ALS2240 



' 


TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 



6 

2 

14 

2 

10 

ns 

tPHL 



6 

2 

14 

2 

10 

tPZH 



10 

5 

20 

5 

17 

ns 

tPZL 



12 

7 

25 

7 

20 

tPHZ 



7 

2 

12 

2 

10 

ns 

tPLZ 



9 

4 

20 

4 

15 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SI\I54ALS2242, SN74ALS2242 
QUADRUPLE BUS TRAI\ISCEIVERS/MOS DRIVER 


■ • Bidirectional Quadruple Bus Transceivers For 
I Driving MOS Devices 

I • I/O Ports Have 25 Ohm Series Resistors so 
I No External Resistors are Required 

• Package Options Inciude Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These quadruple bus transceivers are designed 
to drive the capacitive input characteristics of 
MOS devices and allow asynchronous two-way 
communication between data buses. The control 
function implementation allows for maximum 
flexibility in timing. 

These devices allow data transmission from A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives the 
'ALS2242 the capability to stor^ data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be complementary. 

The SN54ALS2242 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS2242 is 
characterized for operation from 0°C to 70°C. 


MAY 1985-REVISED MAY 1986 


SN54ALS2242 . . . J PACKAGE 
SN74ALS2242 . . . D OR IM PACKAGE 
(TOP VIEWI 


GAB C 


J 14 

D vcc 

NC H 

2 

13 

D GBA 

AlC 

3 

12 

D NC 

A2C; 

4 

11 

Dbi 

A3C 

5 

10 

D B2 

A4C; 

6 

9 

D B3 

GND C 

7 

8 

H B4 


SN54ALS2242 . . . FK PACKAGE 
(TOP VIEW) 



NC — No internal connection 


PRODUCTION DATA 

Tills document contains information current as 
of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does 
not necessarily include testing ot all parameters. 
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SI\I54ALS2242, SI\I74ALS2242 
QUADRUPLE BUS TRAI\ISCEIVERS/MOS DRIVER 


logic symbol’ll 



GBA 

GAB 


( 13 ) 

EN1 

EM2 

T r 

. i11l 

(11 

'"t-i H 

VI <] 



t> 2V 

( 4 ) ^ ^ 

(10) 




(5> ^ ^ 



t 

T 

(6) ^ 

(8) 


Ll_ 

T 




B1 

B2 

B3 

B4 


^ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 


logic diagrams (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: All inputs 

I/O ports 

Operating free-air temperature range; SN54ALS2242 

SN74ALS2242 

Storage temperature range 


7 V 

7 V 

5.5 V 

-55°C to 125°C 
, . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



SN54ALS2242 

SN74ALS2242 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

V||-| High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Operating free-air temperature 

-55 125 

o 

o 

“C 
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SN54ALS2242, SI\174ALS2242 
QUADRUPLE BUS TRAI\ISCEiVERS/MOS DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS2242 

SN74ALS2242 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc “ V, l| = -18 mA 

- 1.2 

-1.2 

V 

Vqh 

Vcc “ V to 5.5 V, Iqh -0.4 mA 

< 

o 

o 

< 

o 

o 

V 

Vql 

Vcc = 4.5 V, Iql = 1 mA 

0.15 0.5 

0.15 0.5 

V 

Vcc - 4.5 V, Iql = 12 mA 

0.35 0.8 

0.35 0.8 

m 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, ■ V| = 5.5 V 

0.1 

0.1 


Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

,<A 

A or B ports t 

20 

20 

D 

Control inputs 

Vcc ^ ^ 

-0.1 

-0.1 

mA 

A or B portst 

-0.1 

-0.1 


Vcc = 5.5 V, Vq = 2.25 V 

-30 -112 

-30 -112 


'oh 

Vcc = 4.5 V, Vq = 2 V 

- 15 

- 15 


'OL 

Vcc ^ ^0 = 2 V 

30 

30 


'cc 

Vcc = 5.5 V 

Outputs high 

10 20 

10 16 

mA 

Outputs low 

14 26 

14 21 

Outputs disabled 

13 24 

13 19 


^All typical values are at ^CC = 5 V, T/y = 25°C. 

tFor I/O ports, the parameters l|[-| and l|i_ include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 



switching characteristics (see IMote 1) 





Vcc = 5 V, 


Vcc “ ^ 






Cl = 50 pF, 


Cl = 50 pF, 




PARAMETER 

FROM 

lINPUT) 

TO 

(OUTPUT) 

Rl = 500 U. 

R2 = 500 ll. 

Ta = 25°C 


R-1 = 500 SI, 

R2 = 500 Si, 

Ta = MIN to MAX 


UNIT 




•ALS2242 

SN54ALS2242 

SN74ALS2242 





TYP 

MIN 

MAX 

MIN 

MAX 


fPLH 

A or B 

B or A 

5 • 

2 

1 5 

2 

1 1 

ns 

IPHL 

5 

2 

14 

2 

10 

IPZH 

GAB 

B 

8 

3 

18 

3 

16 


IPZL 

1 1 

5 

22 

5 

20 


fPHZ 

GAB 

B 

6 

2 

12 

2 

10 

ns 

tPLZ 

6 

2 

18 

2 

12 

tPZH 

GBA 


10 

3 

18 

3 

16 

ns 

tpZL 


12 

5 

22 

5 

20 

tPHZ 

GBA 


6 

2 

1 2 

2 

10 

ns 

tPLZ 


6 

2 

18 

2 

14 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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2-916 


SI\I54ALS2540. SI\I54ALS2541, SI\I74ALS2540, SI\I74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


I * 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

o P-I\l-P Inputs Reduce D-C Loading 

• Outputs have 25 U Series Resistor, No 
External Resistors are Required 

. o Package Options Include Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive capacitive input characteristics of MOS 
devices and have the performance of the popular 
SN54ALS240A/SN74ALS240A series. At the 
same time, they offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. 

The three-state con_trol ga_^e is a 2-input NOR 
such that if either G1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The 'ALS2540 offers inverting data and the 
'ALS2541 offers true data at the outputs. 

The SN54ALS' is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS' is 
characterized for operation from 0°C to 70 °C. 


JUNE 1984-REVlSED MAY 1986 


SN54ALS2540, SN54ALS2541 . . . J PACKAGE 
SN74ALS2540, SN74ALS2541 . . . DW OR N PACKAGE 
(TOP VIEW) 




SN54ALS2540, SN54ALS2541 . . . FK PACKAGE 
(TOP VIEW) 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 










SI\I54ALS2540, SI\I54ALS2541, SI\I74ALS2540, SI\I74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output . 5.5 V 

Operating free-air temperature range: SN54ALS2540, SN54ALS2541 -55°Cto125°C 

SN74ALS2540, SN74ALS2541 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SN54ALS2540 

SN54ALS2541 

SN74ALS2540 

SN74ALS2541 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

1 

1 

v 

'^IH High-level input voltage 

2- 

2 

■■ 

V|L Low-level input voltage 

0.7 

0.8 

■■ 

Iqh High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

12 

12 

mA 

Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS2540 

SN54ALS2541 

SN74ALS2540 

SN74ALS2541 

UNIT 

MIN TYPl MAX 

MIN TYPt MAX 

V|K 

Vcc “ 't.S V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

VoL 

Vcc = 4.5 V, Iql = 1 mA 

0.15 0.5 

0.15 0.5 

V 

Vcc = 4.5 V, Iql = 12 mA 

0.35 0.8 

0.35 0.8 

lOZH 

Vcc = 5.5 V, Vq = 2.7 V 

20 

20 


lOZL 

Vcc = 5.5 V, Vq = 0.4 V 

-20 

-20 


'oh 

Vcc = 4.5 V, Vq = 2 V 

- 15 

-15 


'OL 

Vcc = 4.5 V, Vq = 2 V 

30 

30 

I^QII 

l| 

Vcc “ 5.5 V, V| = 7 V 

0.1 

0.1 

isEm 

l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

HEI 

l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 


lot 

Vcc = 5.5 V, Vq = 2.25 V 

-15 -70 

-15 -70 

IB3SH 

'cc 

'ALS2540 

Vcc = 5.5 V 

Outputs high 

5 10 

5 10 

mA 

Outputs low 

13 22 

13 22 

Outputs disabled 

11 19 

11 19 

'ALS2541 

Vcc = 5.5 V 

Outputs high 

6 14 

6 14 

mA 

Outputs low 

15 25 

15 25 

Outputs disabled 

13.5 22 

13.5 22 


^All typical values are at ^CC = 5 V, T/^ = 25 °C. 

^The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SI\I54ALS2540. SI\I54ALS2541, SN74ALS254Q, Si\i74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


'ALS2540 switching characteristics (see Note 1) 





Vcc - 5 V. 


Vcc “ 4-5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 fl, 

R2 - 500 fi, 

Ta - 25 “C 


R1 - 500 n, 

R2 - 500 fi, 

Ta - MIN to MAX 


UNIT 




•ALS2540 

SN54ALS2540 

SN74ALS2540 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 



7.5 

2 

14 

2 

12 


tPHL 



5.6 

2 

13 

2 

1 1 


tpZH 



9 

5 

18 

6 

15 


tPZL 



12.6 

8 

24 

8 

2^ 


'PHZ 



4 

1 12 

1 10 

ns 

tPLZ 



7 

2 

14 

2 

12 


'ALS2541 switching characteristics (see Note 1) 





Vcc “ 5 V, 


Vcc - 4.5 V to 5.5 V, 






Cl - 50 pF, 


Cl - 50 pF, 




PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

R1 - 500 n, 

R2 - 500 0, 

Ta - 25 “C 


R1 - 500 n, 

R2 - 500 n, 

Ta - MIN to MAX 


UNIT 




■ALS2541 

SN54ALS2541 

SN74ALS2541 





TYP 

MIN 

MAX 

MIN 

MAX 


tPLH 



8.7 

2 

17 

2 

15 

ns 

tPHL 



7 

2 

14 

2 

12 

tPZH 


Y 

9 

5 

18 

5 

15 

ns 

tPZL 



12.6 

8 

24 

8 

20 

tpHZ 



4 

1 12 

1 10 


tpLZ 



7 

2 

14 

2 

12 



NOTE 1: Load circuit and voltage \«aveforms are shown in Section 1. 
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SN54AS2620, SN54AS2623, SN74AS2620, SI\I74AS2623 
OCTAL BUS TRAI\ISCEIVERS/MOS DRIVER 


Bidirectional Octal Bus Transceivers For 
Driving MOS Devices 

I/O Ports Have 25 Ohm Series Resistors So 
No External Resistors Are Required 

Local Bus-Latch Capability 
Choice of True or Inverting Logic 

Package Options Include Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

Dependable Texas Instruments Quality and 
Reliability 


DECEMBER 1983-REVISED MAY 1986 


SN54AS' . . . J PACKAGE 
SN74AS' . . . DW OR N PACKAGE 
(TOP VIEW) 


GAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

GND 


dTTT^ 

p2 

3 

4 

5 

6 
7 


H vcc 

H GBA 
D B1 
H B2 
B3 
B4 
H B5 
J B6 
B7 

D B8 


2P 



description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen- 
tation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (GBA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 'AS2620 or 
’AS2623 the capability to store data by simulta- 
neous enabling of GBA and GAB. Each output rein- 
forces its input in this transceiver configuration. 
Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance, both sets of bus lines (1 6 in all) will 
remain at their last states. The 8-bit codes appearing 
on the two sets of buses will be identical for the 
'AS2623 or complementary for the 'AS2620. 

The SN54AS2620 and SN54AS2623 are charac- 
terized for operation over the full military temperature 
range of - 55 °C to 1 25 °C, The SN74AS2620 and 
SN74AS2623 are characterized for operation from 
0°C to 70°C. 


SI\I54AS' . . . FK PACKAGE 
(TOP VIEW) 


CQ O < 

CN r- < (J QQ 

< < CD > HP 



00 Q 00 CD 
< 2 CQ CQ CQ 
CD 



FUNCTIOIV TABLE 


ENABLE INPUTS 

OPERATION 

GBA 

GAB 

'AS2620 

’AS2623 

L 

L 

B data to A bus 

B data to A bus 

H 

H 

A data to B bus 

A data to B bus 

H 

L 

Isolation 

Isolation 

L 

H 

B data to A bus, 

A data to B bus 

B data to A bus, 

A data to B bus 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS2620, SI\I54AS2623, SI\I74AS2620. SI\I74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage; All inputs 

I/O ports 

Operating free-air temperature range; SN54AS2620, SN54AS2623 

SN74AS2620, SN74AS2623 
Storage temperature range . 


7 V 

7 V 

5.5 V 

-55°Cto 125°C 
, . . .0°Cto70°C 
-65'=Cto 150°C 


recommended operating conditions 




SN54AS2620 

SN74AS2620 




SN54AS2623 

SN74AS2623 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 


5 

5.5 

4.5 


V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

Ta 

Operating free-air temperature 

-55 


125 

0 

70 

°c 


eiectrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS2620 

SN54AS2623 

SN74AS2620 

SN74AS2623 


MIN TYPt MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = V to 5.5 V, loH = -2 mA 

Vcc -2 

Vcc-2 

V 

Vql 

Vcc = 4.5 V, Iql = 1 mA 

0.15 0.4 

0.15 0.4 

V 

Vcc = 4.5 V, Iql = 12 mA 

0.35 0.7 

0.35 0.7 

m 

Control inputs 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


A or 8 ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

pA 

A or B portst 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

-0.5 

-0.5 


A or B portst 

-0.75 

-0.75 


Vcc = 5.5 V,- Vq = 2.25 V 

-50 -150 

- 50 - 1 50 


'oh 

Vcc = 4.5 V, Vq = 2 V 

-35 

-35 

|[^[ 

'OL 

Vcc = 4.5 V, Vq = 2 V 

35 

35 


Ice 

'AS2620 



62 100 

62 100 

mA 

Outputs low 

74 121 

74 121 

Outputs disabled 

48 77 

48' 77 

'AS2623 

Vcc = 5.5 V 

Outputs high 

57 93 

57 93 

Outputs low 

116 189 

116 189 

Outputs disabled 

72 116 

72 116 


tAII typical values are at V(;c = 5 V, = 25°C 

tFor I/O ports, the parameters l||^ and I|l include the off-state output current. 

§Tha output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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ALS and AS Circuits 


SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRAI\ISCEIVERS/MOS DRIVER 



'AS2620 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 6.5 V, 

Cl = 50 pF. 

R1 = 500 fi, 

R2 = 500 n, 

Ta = min to MAX 

UNIT 

SN54AS2620 

SN74AS2620 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

1 9.5 

1 8 

ns 

tPHL 

1 7.5 

1 6.5 

tPLH 

B 

A 

1 9.5 

1 8 

ns 

tPHL 

1 7.5 

1 6.5 

tpZH 

GBA 

A 

1 1 1 

1 10 

ns 

^PZL 

1 12 

1 1 1 

tPHZ 

GBA 

A 

1 7.5 

1 6 

ns 

tPLZ 

1 15 

1 12 

tPZH 

GAB 

B 

1 9 

1 8 

ns 

tpZL 

1 9 

1 8 

tPHZ 

GAB 

6 

1 12 

1 1 1 

ns 

tPLZ 

1 12 

1 11 


'AS2623 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 Q, 

Ta = min to MAX 

UNIT 

SN54AS2623 

SN74AS2623 

MIN MAX 

MIN MAX 

tPLH 

A 

B 

1 9.5 

1 8.5 

ns 

tPHL 

1 8.5 

1 7.5 

tPLH 

B 

A 

1 10 

1 9 

ns 

tPHL 

1 9 

1 7.5 

tpZH 

GBA 

A 

1 12.5 

1 1 1 

ns 

tPZL 

1 12 

1 11 

tPHZ 

GBA 

A 

1 8.5 

1 7.5 

ns 

tPLZ 

1 13 

1 12 

tpZH 

GAB 

B 

, 1 13 

1 12 

ns 

tPZL 

1 13.5 

1 12 

tPHZ 

GAB 

B 

1 7.5 

l' 7 

ns 

'PLZ 

1 14.5 

1 12.5 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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Bidirectional Octal Bus Transceivers For 
Driving MOS Devices 

I/O Ports Have 25 Ohm Series Resistors So 
No External Resistors Are Required 

Choice of True or Inverting Logic 


O Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 


• Dependable Texas Instruments Quality and 
Reliability 


description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen- 
tation allows for maximum flexibility in timing. 

The devices transmit data from the A bus to the B 
bus or from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so 
the buses are effectively isolated. 

The SN54AS' family is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74AS' family is characterized for 
operation from 0°C to 70°C. 


SI\I54AS2640, SI\I54AS2645 
SI\I74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVER/MOS DRIVER 

DECEMBER 1983-REVISED MAY 1986 


SN54AS' . . . J PACKAGE 
SN74AS’ . . . DW or N PACKAGE 
(TOP VIEW) 


DIR C 

1 

U20 

Hvcc 

AlC 

2 

19 

Dg 

A2 C 

3 

18 


A3 n 

4 

17 

I]B2 

A4 

5 

16 

^B3 

A5 Q 

6 

15 

;]B4 

A6 Q 

7 

14 

^B5 

A7C 

8 

13 

^B6 

A8[; 

9 

12 

JB7 

GNDQ 

10 

1 1 

]B8 



SIM54AS' . . . FK PACKAGE 
(TOP VIEW) 


CM 

< 


r- £ CJ 
< D > lO 



ro Q CO r^ CD 
< Z CO CO m 
O 


FUNCTION TABLE 



OPERATION 

'AS2640 

'AS2645 


L L 

B data to A bus 

B data to A bus 

L H 

A data to B bus 

A data to B bus 

H X 

Isolation 

Isolation 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRAI\ISCEIVER/MOS DRIVER 
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SI\I54AS2640, SI\I54AS2645 
SI\I74AS2640, SN74AS2G45 
OCTAL BUS TRANSCEIVER/MOS DRIVER 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs ■ 7 V 

I/O ports 5.5 V 

Operating free-air temperature range: SN54AS2640, SN54AS2645 -55°Cto125°C 

SN74AS2640, SIM74AS2645 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 




SN54AS2640 

SN74AS2640 

UNIT 



SN54AS2645 

SN74AS2645 




MIN 

NOM 

MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-lvel input voltage 

0.8 

0.8 

V 

ta 

Operating free-air temperature 

-55 


125 

0 

70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54AS' 

SN74AS’ 

UNIT 

MIN TYPi MAX 

MIN TYPi MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

-1.2 

-1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = "2 mA 

Vcc-2 

CM 

1 

O 

O 

> 

V 

VOL 

Vcc = 4.5 V, IqL = 1 mA 

0.15 0.4 

0,15 0.4 

V 

Vcc = 4.5 V, Iql = 12 mA 

0.35 0.7 


l| 

Control inputs 

Vcc = V, V| = 7 V 

0.1 

0.1 

mA 

A or B ports 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

l|H 

Control inputs 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 

fA 

A or B ports^ 

70 

70 

l|L 

Control inputs 

Vcc = 5.5 V, V| = 0.4 V 

' -0.5 

-0.5 

mA 

A or B ports* 

-0,75 

-0.75 

io§ 

Vcc = 5.5 V, Vq = 2.25 V 

0 

1 

0 

IT) 

1 

-50 -150 

mA 

lOH 

Vcc = 4.5 V, Vq = 2 V 

-35 

-35 

mA 

lOL 

Vcc ~ 4.5 V, Vql = 2 V 

35 

35 

mA 

'cc 

'AS2640 

Vcc = 5.5 V 

Outputs high 

37 58 

37 58 

mA 

Outputs low 

78 123 

78 123 

Outputs disabled 

51 80 

CJl 

CO 

o 

'AS2645 

Outputs high 

58 95 

58 95 

Outputs low 

95 155 

95 155 

Outputs disabled 

73 119 

73 119 


^All typical values are at \/qq = 5 V, = 25 °C. 

*For I/O ports, the parametes l|n and I|l include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Iqs- 
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SN54AS2640, SN54AS2645 
SN74AS2640, SI\I74AS2645 
OCTAL BUS TRANSCEIVER/MOS DRIVER 


'AS2640 switching characteristics (see Note 1) 


PARAMETER 

\ 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 Vto 5.5 V, 

Cl = 50 pF, 

R1 = 500 Q, 

R2 = 500 0, 

Ta = MIN to MAX 

UNIT 

SN54A52640 

SN74AS2640 

MIN MAX 

MIN MAX 

tPLH 

A or B 

B or A 

1 9.5 

1 7.5 

ns 

tPHL 

1 7 

1 6.5 

tPZH 

G 

A or B 

2 1 1 

2 9 

ns 

tPZL 

2 12 

2 10 

tPHZ 

G 

A or B 

1 8 

1 7 

ns 

tPLZ 

2 1 5 



'AS2645 switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 Vto 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 

R2 = 500 n, 

Ta = MIN to MAX 

UNIT 

SN54AS2645 

SN74AS2645 

MIN MAX 

MIN MAX 

tPLH 

A or B 

B or A 

1 12 

1 10 

ns 

tPHL 

1 11 

1 9.5 

tPZH 

G 

A or B 

1 13 

1 11.5 

ns 

'PZL 

1 13 

1 10.5 

tPHZ 

G 

A or B 

1 9 

1 8 

ns 

tPLZ 

1 13 

1 12 


NOTE 1: Load circuit and voltage wavefornis are shown in Section 1. 
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Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mii 
DIPS. 

Dependable Texas Instruments Quality and 
Reiiability. 


SN54ALS8003, SN74ALS8003 
DUAL 2-INPUT POSITIVE-NAND GATES 


D2746, JULY 1983-REVISED MAY 1986 


SN54ALS8003 . . . JG PACKAGE 
SN74ALS8003 . . . D OR P PACKAGE 
(TOP VIEW) 


1 8 

2 7 

3 6 

4 5 


description 

These devices contain two independent 2-input NAND 
gates. They perform the Boolean functions Y = A • B 
or Y = A -E B in positive logic. 

The SN54ALS8003 is characterized for operation over 
the full military temperature range of -55°C to 
125°C. The SN74ALS8003 is characterized for 
operation from 0°C to 70°C. 


FUNCTION TABLE (each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SN54ALS8003 . . . FK PACKAGE 
(TOP VIEW) 
u 

U < CJ u u 



NC-No internal connection 



logic symboi^^ 


logic diagram (positive logic) 



This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for D, JG and P packages. 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc 7 V 

Input voltage 7 V 

Operating free-air temperature range: SN54ALS8003 -55°Ctol25°C 

SN74ALS8003 0°C to 70°C 

Storage temperature i -65°C to 150°C 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SI\I54ALS8Q03. SI\I74ALS8003 
DUAL 2-ll\IPUT POSITIVE I\IAI\ID GATES 


recommended operating conditions 



SN54ALS8003 

SN74ALS8003 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

4.5 5 5.5 

4.5 5 5.5 

V 

ViH High-level input voltage 

2 

2 

V 

V||_ Low-level input voltage 

0.7 

0.8 

■Qi 

IqH High-level output current 

-0.4 

-0.4 


Iql Low-level output current 

4 

8 

HSBII 

Operating free-air temperature 

-55 125 

0 70 

Hi 


electricai characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS8003 

SN74ALS8003 

UNIT 

MIN TYP'f MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = - 18 mA 

- 1.5 

-1.5 

V 

Vqh 

^CC ‘^■5 V to 5.5 V, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

VOL 

Vcc ~ ^OL = fh^ 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, IqL = 8 mA 


0.35 0.5 

l| 

Vcc = 5.5 V, V| = 7 V 

0.1 

0.1 


l|H 

Vcc = 5.5 V, V| = 2.7 V 

20 

20 


l|L 

Vcc = 5.5 V, V| = 0.4 V 

-0.1 

-0.1 

IIQ31 

iQt 

Vcc = 5.5 V, Vo = 2.25 V 

- 1 5 - 70 

-15 -70 


'CCH 

. Vcc = 5.5 V, V| = 0 V 

0.22 0.43 

0.22 0.43 


'CCL 

Vcc = 5.5 V, V| = 4.5 V 

0.81 1.5 

0.81 1.5 

■a 


tAII typical values are at Vqq = 5 V, = 25°C. 

*The output conditions have been chosen to produce a current that closely approximats one half of the true short-circuit output current, Iqs- 


switching characteristics (see Note 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n. 

Ta = WIIN to MAX 

UNIT 

SN54ALS8003 

SN74ALS8003 

MIN MAX 

MIN MAX 

tPLH 

A or B 

Y 

3 14 

3 11 

ns 

tPHL 

2 10 

2 8 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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( • 'ALS29806 is a 6-Bit Identity Comparator 
Controlling a 2- to 4-Bit Decoder 

• 'ALS29809 is a 9-Bit Identity Comparator 

• Low Power Dissipation ... 50 mW Typical 

• 'ALS29806 and 'ALS29809 are Functionally 
Equivalent to AIVI29806 and AM29809 

• Internal Pull-Up Resistor on Q Inputs 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS29806 and 'ALS29809 are 6-bit and 
9-bit comparators, respectively. The 'ALS29806 
and 'ALS29809 compare two data words 
applied to the P and Q input s. When the two 
words are identical, the P = Q output goes low. 

Both devices ^ature an open-collector 

ackno wledge (ACK) output that go^ low when 
P = Q and the controlling input (C) are low. 
The 'ALS29806 features a 2- to 4-bit de coder 
whose selected output goes low when the P = Q 
output is low. The 'ALS298 06 and 'ALS29809 
can be cascaded by tying the P = Q output to the 
enable G of the next device. If the G input is high, 
all the outputs will be inactive (high). 

The SN54ALS29806 and SN54ALS29809 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74ALS29806 and SN74ALS29809 are 
characterized for operation from 0°C to 70°C. 


SI\l54ALS2g806, SN54ALS29809 
SI\I74ALS29806, SI\I74ALS29809 
COMPARATOR AND 2 - TO 4-BIT DECODER 

D2934, MARCH 1986 

SN54ALS29806 . . . JT PACKAGE 
SN74ALS29806 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS29806 . . . FK PACKAGE 
SN74ALS29806 . . . FN PACKAGE 
(TOP VIEW) 



lU lii D O |0 ” 

y ^ ^ j' ^ ^ 


SN54ALS29809 . . . JT PACKAGE 
SN74ALS29809 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS29809 . . . FK PACKAGE 
SN74ALS29809 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluoe testing of all parameters. 
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SN54ALS2g80G. SI\I74ALS29806 
COMPARATOR AND 2 - TO 4-BIT DECODER 


FUNCTION TABLE 
FOR AND A^ OUTPUTS 


FUNCTION TABLE 
FOR DECODER OUTPUTS 


OUTPUTS 

Y3 

Y2 

Y1 

YO 

H 

H . 

H , 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

H 


logic symbol^ 


logic diagram (positive logic) 


'ALS29806 

'ALS29806 


4(P = Q)ii 


'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT and NT packages. 
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SN54ALS2g80g, SI\l74ALS2g80g 
COMPARATOR AND 2 - TO 4-BIT DECODER 
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SN54ALS2g806, SN54ALS2g80g 
SN74ALS2g806, Si\l74ALS2g80g 
COMPARATOR AND 2 - TO 4-BIT DECODER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage, V| 5.5 V 

Operating free-air temperature range: SN54' -55°Cto125°C 

SN74' 0°Cto70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 


2 



SN54ALS29806 

SN54ALS29809 

SN74ALS29806 

SN74ALS29809 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

8 

8 

V 

V|H High-level input voltage 

2 

2 

■ai 

V|L Low-level input voltage 

0.7 

0.8 

V 

VoH High-level output voltage 

ACK 

5.5 

5.5 

n 

Iqh High-level output current 

P^, Y 

-3 

-3 


Iql Low-level output current 

ACK 

32 

32 

mA 

P^, Y 

12 

24 

T/i^ Operating free-air temperature 

-55 125 

o 

o 

°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

SN54ALS29806 

SN54ALS29809 

SN74ALS29806 

SN74ALS29809 

UNIT 

MIN TYPi MAX 

MIN TYPt MAX 

V|K 

Vcc = 4.5 V, l| = -18 mA 

- 1.2 

- 1.2 

V 

VOH 

Vcc = 4.5 V to 5.5 V, Iqh = -0.4 mA 

Vcc-2.2 

Vcc -2 

V 

Vcc - 4.5 V, Iqh = -3 mA 

2.4 3.2 

2.4 3.2 

lOH 

A« 

Vcc - V, Vqh 5-5 V 

0.1 

0.1 

mA 

VOL 

P^, Y 

Vcc “ 4.5 V,' Iql = 12 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = 4.5 V, Iql = 24 mA 


0.32 0.5 

ACK 

Vcc - 4.5 V, Iql = 32 mA 

0.34 0.5 

0.34 0.5 

lii 1 

Vcc = 5.5 V, V| = 5.5 V 

0.1 

0.1 

mA 

l|H 


Vcc = 5.5 V, V| = 2.4 V 

-250 

-250 

aA 

All other 

20 

20 

l|L 

Q* 

Vcc = 5.5 V, V| = 0.5 V 

-2 

-1 

mA 

All other 

-0.6 

-0.6 

1 los^ 

Vcc = 5.5 V, Vq = 0 V 

-60 -150 

-60 -150 

mA 

'cc 

'ALS29806 

Vcc = 5.5 V, See Note 1 

14 22 

14 22 

mA 

'ALS29809 

10 20 

10 20 


^All typical values are at = 5 V, = 25 °C. 

*AII Q inputs have internal pull-up resistors of 27 kfi nominal. 

5 Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 1: Ice measured with G grounded and P and Q at 4.5 V. 
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SN54ALS2g806, SI\l54ALS2g80g 
SN74ALS2g886, SI\l74ALS2g80g 
COMPARATOR AND 2- TO 4-BIT DECODER 


switching characteristics 





Vcc 

- 5 V, 



Vcc " V to 5.5 V, 






Cl - 

50 pF, 



Cl - 50 pF, 






Rl - 

(see Figure 1 ), 


Rl ” (see Figure 1 ), 



PARAMETER 

(INPUT) 

(OUTPUT) 

Ta - 

25 °C 



Ta = MIN to MAX 


UNIT 


'ALS29806 


SN54ALS29806 

SN74ALS29806 





'ALS29809 


SN54ALS29809 

SN74ALS29809 





MIN 

TYP MAX 

MIN 

MAX 

MIN 

MAX 


IPLH 

P or Q 



8 

1 1 

3 

15 

3 

13 

ns 

tPHL 



7 

10 

2 

13 

2 

1 1 

tPLH 

P or Q 



9 

1 1 

3 

17 

3 

13 

ns 

tPHL 



9 

12 

5 

17 

5 

14 

tPLH 




9 

12 

3 

15 

3 

14 

ns 

tPHL 




7 

10 

2 

14 

2 

12 

<PLH 

G 

Y 


8 

1 1 

3 

17 

3 

15 

ns 

'PHL 




10 

13 

5 

19 

5 


tPLH 

so or SI 



6 

10 

2 

15 

2 

13 


tPHL 



8 

1 1 

2 

15 

2 

13 


tPLH 




11 

14 

5 

22 

5 

17 

BB 

^PHL 



10 

13 

4 

18 

4 

16 

tPLH 

G 

ACK 


10 

14 

5 

22 

5 

17 


tPHL 


10 

14 

4 

19 

4 

17 


tPLH 


ACK 


8 

1 1 

3 

21 

3 

18 

ns 

tPHL 



7 

11 

3 

17 

3 

15 
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ALS and AS Circuits 


SN54ALS29806, SN54ALS2g809 
SN74ALS29806, SI\I74ALS29809 
COMPARATOR AND 2- TO 4-BIT DECODER 


2 


NOTE 


2-936 


PARAMETER MEASUREMENT INFORMATION 


FROM OUTPUT 
UNDER TEST 



TEST 

POINT 


LOA D CIRCUIT FOR 
P = Q AND Y OUTPUTS 

Cl includes probe and jig capacitance. 


FROM OUTPUT, 
UNDER TEST 


(See Note A) 


LOAD CIRCUIT FOR 
ACK OUTPUT 


INPUT 




3 V 
0 V 


‘PLH-|4- 
IN-PHASE I 
OUTPUT I 

‘PHL-I*- 


OUT-OF-PHASE 

OUTPUT 


-W 

'/ •- 

I 



-♦|-*PHL 

Vi Vqh 

\l.5V 

Vqu 

-W-tpLH 
1/-— VoH 
■1.5 V 


' VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

FIGURE 1 
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SI\l54ALS2g806, SN54ALS2g80g 
SN74ALS2g806, SI\l74ALS2g80g 
COMPARATOR AND 2- TO 4-BIT DECODER 

TYPICAL APPLICATION 



FIGURE 2. MEMORY BANK DECODER 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


ALS and AS Circuits 







ALS and AS Circuits 
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PRODUCT SI\I54ALS29821, SN54ALS2g822 

PREVIEW SN74ALS29821, SI\I74ALS29822 

lO-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 

D2825, JANUARY 1986 


I • Functionally Equivalent to AMD's AM29821 
I and AM29822 

■ o Provides Extra Data Width Necessary for 

I Wider Address/Data Paths or Buses with 

I Parity 

• Outputs Have Undershoot Protection 

Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

9 Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependabie Texas Instruments Quality and 
Reiiability 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip- 
flops. On the positive transition of the clock the 
Q outputs on the 'ALS29821 will be true, and 
on the 'ALS29822 will be complementary to the 
data input. 

A buffered output-control (OC)input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state, In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered while the outputs are in the high- 
impedance state. 

The SN54'family is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74' family is 
characterized for operation from 0°C to 70°C. 




SN54ALS29822 . . . JT PACKAGE 
SrJ74ALS29822 ... DW OR NT PACKAGE 


(TOP VIEW) 



SN54ALS29822 . . . FK PACKAGE 
SN74ALS29822 . . . FN PACKAGE 
(TOP VIEW) 



IQ IQ Q u ^ o a 

0> O z Z ^ O C3) 

r- 03 U 


NC — No internal connection 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SI\i54ALS29821, SN74ALS2g821 

10 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


'ALS29821 FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

OC CLK D 

0 

L T H 

H 

L T L 

L 

L L X 

Qo 

H X X 

2 


'ALS29821 logic symbol^ 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


'ALS29821 logic diagram (positive logic) 


IQ 


20 


30 


40 


50 


60 


70 


80 


90 


10O 

Pin numbers shown are for DW, JT, and NT packages. 
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SI\l54ALS2g822, SI\I74ALS29822 
IQ-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


'ALS29822 FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

05 

CLK 

D 

L 

T 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


'ALS29822 logic symbol t 


oc 

CLK 

ID 

2D 

3D 

40 

5D 

6D 

7D 

8D 

9D 

10D 



EN 

>C1 

(231 

(13) 

<2) r-. 

ID > V 

(3) 

122) 


(4) 

(21) 


(5) ^ 

1201 


r-. 

(19) 


< 7 ' r-. 

(18) 


(8) ^ 

(17) 


' 9 ' r-. 

(16) 



(151 



(14) 





IQ 

2Q 

3Q 

4Q 

50 

6Q 

7Q 

8Q 

9Q 

10Q 


'•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


'ALS29822 logic diagram (positive logic) 
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SI\l54ALS2g821, SI\I54ALS29822, SI\l74ALS2g821, SI\l74ALS2g822 
lO-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Input current 100 mA 

Output current -30 mA to 5 mA 

Operating free-air temperature range: SN54ALS29821 , SN54ALS29822 -55°C to 125°C 

SN74ALS29821, SN74ALS29822 0°C to 70°C 

Storage temperature range -65°C to 150°C 


2 


recommended operating conditions 



SN54ALS29821 

SN54ALS29822 

SN74ALS29821 

SN74ALS29822 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

v 

V|H High-level input voltage 

2 

2 

v 

V|L Low-level input voltage 

0.7 

0.8 

v 

^OH High-level output current 

- 15 

-24 

Ii3il[| 

Iql Low-level output currrent 

32 

48 


tw Pulse duration, CLK high or lo\v 



ns 

tgu Setup time, data before CLKT 




th Hold time, data after CLKT 



ns 

Operating free-air temperature 

-55 125 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54ALS29821 

SN54ALS29822 

SN74ALS29821 

SN74ALS29822 

UNIT 

MIN TYP* MAX 

MIN TYPt MAX 

V|K 

Vcc = min, l| = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = min to MAX, Iqh = -0.4 mA 

Vcc -2 

Vcc -2 

V 

Vcc = MIN, iQt-l = -15 mA 



Vcc = MIN, Iqh = “24 mA 



Vql 

Vcc = min, Iql = 32 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = MIN, Iql = 48 mA 


0.35 0.5 

'OZH 

Vcc = max, Vq = 2.4 V 

20 

20 

fA 

'OZL 

Vcc = max, Vq = 0.4 V 

-20 

-20 


l| 

Vcc = MAX', V| = 5.5 V 

0.1 

0.1 


l|H 

Vcc = max, V| = 2.7 V 

20 

20 


l|L 

Vcc = max, V| = 0.4 V 

-0.1 

-0.1 


'os^ 

Vcc = max, Vq = 0 V 

-75 -250 

-75 -250 

mA 

'cc 

‘ALS29821 

Vcc = max 

Outputs high 



mA 

Outputs low 



Outputs disabled 

48 

48 

'ALS29822 

Outputs high 



Outputs low 



Outputs disabled 

48 

48 


^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at Vqq = 5 V, = 25 °C. 

^ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


Additional information on these products can be obtained from the factory as it becomes available. 
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SN54ALS2g821, S!\l54ALS2g822, SN74ALS2g821, SN74ALS2g822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 
Sea Figure 1 

Vcc - 5 V, 

Ta - 2500 

Vcc " WIN TO MAX,^ 

Ta - MIN TO MAX^ 

UNIT 

'ALS29821 

'ALS23822 

SN54ALS29821 

SN54ALS29822 

SN74ALS29821 

SN74ALS29822 

MIN TYP MAX 

MIN MAX 

MIN MAX 

tPLH 

CLK 

Any Q 

Cl = 300 pF 




ns 

tPHL 




tPLH 

Cl = 50 pF 

6 



tPHL 

7 



tpZH 

5C 

Any Q 

Cl = 300 pF 




ns 

tPZL 




tPZH 

Cl = 50 pF 

12 



tPZL 

11 



tPHZ 

' on 

Any Q 

Cl = 50 pF 




ns 

tPLZ 




tPHZ 

Cl = 5 pF 

5 



fPLZ 

6 




For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


Additional Information on these products can be obtained from the factory as It becomes available. 


, Texas 

INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


2-943 


ALS and AS Circuits 













































ALS and AS Circuits 


SN54ALS2g821, SI\l54ALS2g822, SN74ALS2g821, SI\l74ALS2g822 
lO BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



TEST 

POINT 



SWITCH POSITION TABLE 


TEST 

SI S2 

'PLH 

tPHL 

fPZH 

fPZL 

fPHZ 

fPLZ 

Closed Closed 

Closed Closed 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 


TIMING 

INPUT 


DATA 

INPUT 




■ 3 V 
■0 V 


'♦•tsu-*'*' 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 



VOLTAGE WAVEFORMS 
PULSE DURATIONS 




I 

‘PLH-*- 
IN-PHASE I 
OUTPUT I 


3 V 

1.5 V 

0 V 


►|-»PHL 




tPHL-l^ 


OUT-OF-PHASE 

OUTPUT 


"N ^1.5 V 


Vl Vqh 

\l.5 V 

VoL 


->I-<PLH 


/ VoH 

M.5 V 
Vql 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C, All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 U, t,- < 2.5 ns, 
tf < 2.5 ns, 


FIGURE 1 
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PRODUCT 

PREVIEW 


SI\I54AS29821, SI\I54AS29822, SI\I74AS29821, SN74AS29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


f * Designed to be Interchangeable with AMD 
AM29821 and AM29822 

• Ideal for Data Synchronization of Wider 
Data Paths 

• Provide Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Production 
Circuitry 

• Power-Up High Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly- 
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip- 
flops. On the positive transition of the clock the 
Q outputs on the 'AS29821 will be true, and on 
the 'AS29822 will be complementary, to the 
data input. 

A buffered output control input can be used to 
place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and, increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are in the high-impedance state. 


02825, MAY 1986 


SN54AS29821 . . . JT PACKAGE 
SN74AS29821 ... DW OR NT PACKAGE 
(TOP VIEW) 


ocnn; 

724 ] vcc 

idC 2 

23 D IQ 

2D[l3 

22 D 2Q 

3DC« 

21 D 3Q 

4DC5 

20l] 4Q 

sdCs 

19 D 5Q 

6DCr 

IsD 6Q 

7DC8 

wD 7Q 

8DC9 

leH 8Q 

9D[IlO 

15 1 9Q 

lODUn 

14 U 10Q 

GNDqi2_ 

13D CLK 

SN54AS29821 . 

. . FK PACKAGE 

SN74AS29821 . 

. . FN PACKAGE 

(TOP VIEW) 


Q Q u o u a a 

CNi ^ |0 Z > --CM 


✓ LJLJLJ 

4 3 2 

ILJ LJLJLJ 

1 28 27 26 

30 ]5 

25[ 3Q 

40 ]6 

24 [ 4Q 

50 ]7 

23[ 5Q 

NC ]8 

22 [ NC 

60 ]9 

2l[ 6Q 

70 ]10 

20[ 7Q 

80 ]'l 

19[ 8Q 


O O Q 

u a o 

0> O Z 


a 


SN54AS29822 

. . . JT PACKAGE 

SN74AS29822 . . . 

DW OR NT PACKAGE 

(TOP VIEW) 

5CC ' 

U 24 ] Vcc 

lOC 2 

23 D IQ 

2DC 3 

22 D 2Q 

30[l4 

21 D 3Q 

40C 5 

20 ] 4Q 

50^6 

19 3 5Q 

60(17 

18 3 6Q 

70^8 

1737Q 

8B^ 9 

16 3 8Q 

9D[; 10 

, 15390 

lODf 11 

14 3 

GN0[[12 

13 3 CLK 

SN54AS29822 

. . . FK PACKAGE 

SN74AS29822 

. . . FN PACKAGE 


(TOP VIEW) 



ici lo o u a a 

o) o z z o o> 


NC — No internal connection 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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ALS and AS Circuits 


SI\154AS2g821, SI\l54AS2g822, SN74AS2g821, SAI74AS2g822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54AS29821 and SN54AS29822 are characterized for operation over the full military temperature 
range of - 55°C to 1 25 °C. The SN74AS29821 and SN74AS29822 are characterized for operation from 
0°Cto70°C. 


'AS29821 FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

OC 

CLK 

D 

L 

T 

H 

H 

L 

r 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


'AS29821 logic symbol^ 


oc 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 

9D 

10D- 


nu 

EN 
> Cl 

T r 

(23) 

(13) 

(2) 

IDO V 

(3) 

(22) 


(4) 

(21) 


(5) 

(20) 


(6) 

(19) 


(7) 

(18) 


18) 

(17) 


(9) 

(16) 


(10) 

(15) 


(11) 

(14) 





IQ 

20 

30 

40 

50 

60 

70 

80 

90 

-10Q 


^This symbol is in accordance with ANSI?IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 


'AS29821 logic diagram (positive logic) 
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SI\l54AS2g822. SI\l74AS2g822 
lO-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


■AS29822 FUNCTION TABLE (EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

OC 

CLK 

0 

Q 

L 

1 

H 

L 

L 

T 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


'AS29822 logic symbol^ 



'’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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2-948 


PRODUCT SI\154ALS29823. SI\I54ALS29824 

PREVIEW SI\I74ALS29823. SI\I74ALS29824 

9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2825, JANUARY 1986 


f * Functionally Equivalent to AMD's AM29823 
and AM29824 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

o Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include both Plastic and 
Ceramic Carriers in Addition to Piastic and 
Ceramic DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-fiops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine D- 
type edge-triggered flip-flops enter data on the 
low-to- high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'ALS29823 has 
noninverting D inputs and the ' ALS2 9824 has 
inverting D inputs. Taking the CLR input low 
causes the nine Q outputs to go low 
independently of the clock. 

A buffered output-control input (OC)can be used 
to place the nine outputs in either normal logic 
state (high or low level) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered while the outputs are in the high- 
impedance state. 


SN54ALS29823 . . . JT PACKAGE 
SN74ALS29823 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS29823 . . . FK PACKAGE 
SN74ALS29823 . . . FN PACKAGE 
(TOP VIEW) 


Q Q lu u a a a 

tM .- lO Z > .- tM 



SN54ALS29824 . . . JT PACKAGE 
SN74ALS29824 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54ALS29824 . . . FK PACKAGE 
SN74ALS29824 . . . FN PACKAGE 
(TOP VIEW) 


in lo |u u u a a 




PRODUCT PREVIEVV documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goais. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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ALS and AS Circuits 


SI\l54ALS2g823, SI\I54ALS29824, SN74ALS2g823, SI\l74ALS2g824 
g-BIT BUS IWTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


The SN54AS' family is characterized for operation over the full military temperature range of - 55 °C to 
125°C. The SN74AS' family is characterized for operation from 0°C to 70°C. 


'ALS29823 FUNCTION TABLE 'ALS29823 logic diagram (positive logic) 



Pin numbers shown are for DW, JT, and NT packages. 
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SI\l54ALS2g824, SN74ALS2g824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 








ALS and AS Circuits 


SN54ALS29823, SI\l54ALS2g824, SN74ALS2g823, SI\l74ALS2g824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Input current 100 mA 

Output current -30 mA to 5 mA 

Operating free-air temperature range: SN54ALS29823, SN54ALS29824 -55°Cto125°C 

SN74ALS29823, SN74ALS29824 0°C to 70°C 

Storage temperature range -65°Cto150°C 


recommended operating conditions 



SNB4ALS29823 

SN54ALS29824 

SN74ALS29823 

SN74ALS29824 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

4.5 5 5.5 

4.75 5 5.25 

V 

V|H High-level input voltage 

2 

2 

V 

V|L Low-level input voltage 

0.7 

0.8 

V 

Iqh High-level output current 

-15 

-24 

mA 

Iql Low-level output current 

32 

48 

mA 

tyv Pulse duration 

CLR low 



ns 

CLK high or low 



Setup time 

before CLKT 

CLR inactive 



ns 

Data 



CLKEN high or low 



th Hold time, CLKEN or data after CLKt 



ns 

Ta Operating free-air temperature 

-55 125 

0 70 

°c 
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SN54ALS29823. Si\l54ALS2g824, SN74ALS2g823, SN74ALS2g824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) ^ 


PARAMETER 

TEST CONDITIONS^ 

SN54ALS29823 

SN54ALS29824 

SN74ALS29823 

SN74ALS29824 

UNIT 

MIN TYP* MAX 

MIN TYP^ MAX 

V|K 

Vcc = min I( = -18 mA 

-1.2 

-1.2 

V 

Vqh 

Vcc = min to MAX, Iqh = -0.4 mA 

Vcc-2 

Vcc -2 

V 

Vcc = MIN, IqH = -15 mA 



Vcc = min, IqH = -24 mA 



Vql 

Vcc = min, Iql = 32 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = min, Iql = 48 mA 


0.35 0.5 

Iqzh 

Vcc = max, Vq = 2.4 V 

20 

20 

■91 

Iqzl 

Vcc = max, Vq = 0.4 V 

-20 

-20 

■oai 

ll 

Vcc - max, V| = 5.5 V 

0.1 

0.1 


IlH 

Vcc = max, V( = 2.7 V 

20 

20 


l|L 

Vcc = max, V| = 0.4 V 

-0.1 

-0.1 

mA 

Iqs^ 

Vcc = max, Vq = 0 V 

-75 -250 

-75 -250 

mA 

'cc 

'ALS29823 

Vcc = max 

Outputs high 



mA 

Outputs low 



Outputs disabled 

48 

48 

'ALS29824 

Outputs high 



Outputs low 



Outputs disabled 

48 

48 


'I' For conditions shown as MIN or MAX, use appropriate value specificed under recommended operating conditions. 

*AII typical values are at V^c = 5 V, T/\ = 25 °C. 

5 Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


Additional Information on these products can be obtained from the factory as it becomes availabie. 
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ALS and AS Circuits 


SN54ALS2g823, SI\I54ALS29824, SI\l74ALS2g823, SI\I74ALS2g824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 



switching characteristics 


PARAMETER 

FROM 

lINPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

See Figure 1 

Vcc “ 5 V, 

Ta ” 25 “C 

Vcc - min to MAX,^ 

Ta - MIN TO MAX^ 

UNIT 

■ALS29823 

■ALS29824 

SN54ALS29823 

SN54ALS29824 

SN74ALS29823 

SN74ALS29824 

MIN TYP MAX 

MIN MAX 

MIN MAX 

fPLH 

CLK 

Any Q 

Cl = 300 pF 




ns 

tPHL 




tPLH 

Cl = 50 pF 

5.5 



tPHL 

6.5 



tPHL 


Any Q 

Cl = 50 pF 

13 



ns 

fPZH 

oc 

Any Q 

Cl = 300 pF 




ns 

fPZL 




tPZH 

Cl = 50 pF 

12 



tPZL 

11 



tPHZ 

oc 

Any Q 

Cl = 50 pF 




ns 

tPLZ 




tPHZ 

Cl = 5 pF 

5 



tPLZ 

5.5 




^ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


Additional information on these products can be obtained from the factory as it becomes available. 


2-954 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 





















































SN54ALS2g823, Siy54ALS2g824, SN74ALS2g823, SI\l74ALS2g824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT 



LOAD CIRCUIT 


SWITCH POSITION TABLE 


TEST 

SI S2 

tPLH 

tPHL 

fpZH 

'PZL 

'PHZ 

tpLZ 

Closed Closed 

Closed Closed 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 


TIMING 

INPUT 


DATA 

INPUT 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 



VOLTAGE WAVEFORMS 
PULSE DURATIONS 




tPLH- 


IN-PHASE 

OUTPUT 


/ 


-h 

1.5 V I 

I 


.3V 

1.5 V 

0 V 


♦f-tPHL 



tPHL-l*- 


OUT-OF-PHASE 

OUTPUT 



N-*PLH 

!/ VoH 

/l.5 V 
VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR £ 10 MHz, Zq = 50 ft, t^ < 2.5 ns, 
tf < 2.5 ns. 

FIGURE 1 
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PRODUCT SN54AS29823, SN54AS29824, SN74AS29823, SI\I74AS29824 

PREVIEW 9 BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2910, MAY 1986 


■ • Designed to be Interchangeable with AMD 

I AM29823 and AM29824 

I • Ideal for Data Synchronization of Wider 

I Data Paths 

' o Provides Extra Data Width Necessary for 

Wider Address/Data Paths or Buses with 

Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine D- 
type edge-triggered flip-flops enter data on the 
low-to- high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS29823 has 
noninvertmg D inputs and the 'AS2 9824 has 
inverting D inputs. Taking the CLR input low 
causes the nine Q output's to go low 
independently of the clock. 

The buffered output-control input (OC) can be 
used to place the nine outputs in either a normal 
logic state (high or low levels) or a high- 
impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. The output 
control does not affect the internal operation of 
the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the 
high-impedance state. 


SN54AS29823 . . . JT PACKAGE 
SN74AS29823 . . . DW or NT PACKAGE 
(TOP VIEW) 



SN54AS29823 . . . FK PACKAGE 
SN74AS29823 . . . FN PACKAGE 
(TOP VIEW) 


Q Q |0 U CJ O O 
rv; lO Z > .- CNi 



SN54AS29824 . . . JT PACKAGE 
SN74AS29824 ... DW or NT PACKAGE 
(TOP VIEW) 
ocQ' U24DVCC 

IDCZ 23^10 
2DC 3 22 l2Q 

3D|l4 21 D 3 Q 

4D C 3 20 D 40 

sods 19^50 

60 C 7 18 Deo 

70^8 17;]7Q 

sods leHso 

9DdlO 15 1)90 
CLRd" 14 D CLKEN 
GND r i2 13D CLK 

SN54AS29824 . . . FK PACKAGE 
SN74AS29824 . . . FN PACKAGE 
(TOP VIEW) 


lo 10 |u y u o o 



|Q|5 ° U ^ 4 |Z a 
lu 5 u k 
lu 

NC--N0 internal connection 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54AS29823, SN54AS29824, SI\l74AS2g823, SI\l74AS2g824 
9 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


The SN54AS29823 and SN54AS29824 are characterized for operation over the full military temperature 
range of - 55 °C to 1 25 °C. The SN74AS29823 and SN74AS29824 are characterized for operation from 
0°Cto70°C. 


FUNCTION TABLES 


'AS29823 


INPUTS 

OUTPUT 

Q 

6c 

CLR 

CLKEN 

CLK 

0 

L 

L 

X 

X 

X 

L 

L 

H 

L 

T 

H 

H 

L 

H 

L 

T 

L 

L 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

z 


'AS29823 logic symbol'^ 


'AS29824 


INPUTS 

OUTPUT 

Q 

oc 

CLR 

CLKEN 

CLK 

■q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

T 

H 

L 

L 

H 

L 

T 

L 

H 

L 

H 

H 

X 

X 

QO 

H 

X 

X 

X 

X 

Z 


'AS29823 logic diagram (positive logic) 


6c — — ‘H EN 


( 11 ), 


(14) , 


(13) 


( 2 ) 


(3) 


(4) 


(5) 


(7) 


(9) 


G1 

t> 1C2 


( 10 ) 


20 > V 


(23) 


( 22 ) 


( 21 ) 


( 20 ) 


(19) 


(18) 


(16) 


IQ 

2Q 

3Q 

4Q 

50 

60 

70 

80 

90 


I^This symbol is in accordance withi ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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SI\l54AS2g824, SN74AS29824 
g-BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 



ALS and AS Circuits 
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PRODUCT SI\l54ALS2g825, SI\I54ALS29826 

PREVIEW SI\l74ALS2g825, SI\I74ALS29826 

8 BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

D2829, JANUARY 1986 


■ • Functionally Equivalent to AMD's AM29825 

I and AM29826 

I • Improved Iqh Specifications 

I • Multiple Output Enables Allow Multiuser 

' Control of the Interface 

O Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effect 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

With the clock enable (CLKEN) low, the eight D- 
type edge-triggered flip-flops enter data on the 
low-to- high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'ALS29825 has non- 
inverting ^ inputs and the ' ALS2 9826 has 
inverting D inputs. Taking the CLR input low 
causes the eight Q outputs to go low 
independently of the clock. 

Multiuser buffered output-control inputs (OC1, 
OC2, and OC3) can be used to place the eight 
outputs in either a normal logic state (high or low 
level) or a high-impedance state. In the high- 
impedance state the outputs neither load nor 
drive the bus lines significantly. The high- 
impedance state and increased drive provide the 
capability to drive the bus lines in a bus- 
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 


SN54ALS29825 . . . J T PACKAGE 
SN74ALS29825 ... DW OR NT PACKAGE 


(TOP VIEW) 



SN54ALS29825 . . . FK PACKAGE 
SN74ALS29825 . . . FN PACKAGE 
(TOP VIEWl 



SN54ALS29826 . . . JT PACKAGE 
SN74ALS29826 ... DW OR NT PACKAGE 
(TOP VIEW) 



CLR C 11 14 D CLKEN 

GND 012 13U CLK 

SN54ALS29826 . . . FK PACKAGE 
SN74ALS29826 . . . FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 


2 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54ALS2g825, SN54ALS2g826 
SN74ALS2g825, SN74ALS2g826 

8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54'family is characterized for operation over the full military temperature range of — 55 °C to 125 °C. 
The SN74' family is characterized for operation from 0°C to 70°C. 


’ALS29825 FUNCTION TABLE 



'ALS29825 logic symbol'l' 



^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12 

Pin numbers shown are for DW, JT, and NT packages. 


'ALS29825 logic diagram (positive logic) 



Pin numbers are for DW, JT, and NT packages. 
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SI\l54ALS2g825, SI\I54ALS29826 
SI\l74ALS2g825. SI\l74ALS2g826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


'ALS29826 FUNCTION TABLE 


'ALS29826 logic diagram (positive logic) 


INPUTS 

OUTPUT 

Q 

OC* 

CLR 

CLKEN 

CLK 

D 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

L 

L 

H 

L 

t 

L 

H 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

z 


OC' = H if any of OC1, OC2, or OC3 is high. 
OC* = L if aii of OC1, OC2, and OC3 are iow. 

'ALS29826 logic symbol'!' 


OC1 

OC2 

OC3 

CLR 

CLKEN 

CLK 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


(1) 

& 

EN 

10 

(2) 

(23)^ 

(ii)r^ 

R 

G1 

> 1C2 
1 

r-^ 

(i4)r^ 

(13) 

(3) 

2D 

> V 

(4) IV. 

(21) 2Q 


(5) ^ 

(20) 3Q 



(61 fv. 



(191 4Q 

(7)’ rv. 



( 18 ) ,.Q 

(8) rv. 



60 

(9) ^ 



'■'6) 70 

(10)(^ 



80 






’'’This symboi is in accordance with ANSi/iEEE Std 91-1984 and 
iEC Pubiication 617-12. 

Pin numbers are for DW, JT, and NT packages. 



30 


40 


50 


60 


70 


80 


Pin numbers shown are for DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Input current 100 mA 

Output current -30 mA to 5 mA 

Operating free-air temperature range: 

SN54ALS29825, SN54ALS29826 -55°Cto 125°C 

SN74ALS29825, SN74ALS29826 0°C to 70°C 

Storage temperature range -65to 150°C 
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SN54ALS29825, SN54ALS2g826 
SI\l74ALS2g825, SN74ALS2g826 

8 BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


recommended operating conditions 



SN54ALS29825 

SN54ALS29826 

SN74ALS29825 

SN74ALS29826 

— 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

1 

1 

4.75 5 5.25 


V|H High-level input voltage 

2 

2 


ViL Low-level input voltage 

0.7 

0.8 

n 

Iqh High-level output current 

-15 

-24 


Iql Low-level output current 

32 

48 


t^ Pulse duration 




ns 

CLK high 



CLK low 



tsu Setup time before CLKT 

CLR inactive 



ns 

Data 



CLKEN high or low 



th Hold time, data after CLKT 

Data 



ns 

CLKEN 



Ta operating free-air temperature 

-55 125 

0 70 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS^ 

SN54ALS29825 

SN54ALS29826 

SN74ALS29825 

SN74ALS29826 

UNIT 

MIN TYP* MAX 

MIN TYP* MAX 

V|K 

Vcc = MIN- l| = - 18 mA 

-1.2 

-1.2 

mm 

Vqh 

Vcc = min to MAX, Iqh = “0.4 mA 

Vcc -2 

Vcc -2 

V 

Vqc ” MIN, Iqh = — 15 mA 

2.4 3.3 


Vcc = MIN, Iqh = - 24 mA 


2.4 3.2 

vql 

Vcc = min, Iql = 32 mA 

0.25 0.4 

0.25 0.4 

V 

Vcc = min, Iql = 48 mA 


0.35 0.5 

Iqzh 

Vcc = max, Vq = 2.4 V 

20 

20 


Iqzl 

Vcc = max, Vq = 0.4 V 

-20 

-20 

/iA 

i| 

Vcc = max, V| = 5.5 V 

0.1 

0.1 

mA 

l|H 

Vcc = max, V| = 2.7 V 

20 

20 

fA 

l|L 

Vcc = MAX, V| = 0.4 V 

-0.1 

-0.1 

mA 

'os^ 

Vcc = max, Vq = 0 V 

-75 -250 

-75 -250 

mA 

'cc 

'ALS29825 

Vcc = MAX 

Outputs high 



mA 

Outputs low 



Outputs disabled 

48 

48 

'ALS29826 

Outputs high 



Outputs low 



Outputs disabled 

48 

48 


^For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
^All typical values are at Vqc = 5 V, T/^ = 25 '’C. 

^ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
Additional information on these products can be obtained from the factory as it becomes available. 
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SI\l54ALS2g825, SI\l54ALS2g826 
SI\l74ALS2g825, SN74ALS2g826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


switching characteristics 


PARAMETER 

FROM 

(iNPUT) 

TO 

(OUTPUT) 

TEST 

CONDiTIONS 

See Figure 1 

Vcc - 5 V, 

Ta - 25 °C 

Vcc " IVN TO MAX,^ 

Ta - WiiN TO MAX^ 

UNiT 

'ALS29825 

'ALS29826 

SN54ALS29825 

SN54ALS29826 

SN74ALS29825 

SN74ALS29826 

MiN TYP MAX 

MiN MAX 

MiN MAX 

tPLH 

CLK 

Any Q 

Cl = 300 pF 




ns 

fPHL 




tPLH 

Cl = 50 pF 

6 



fPHL 




tPHL 


Any Q 

Cl = 50 pF 

I 13 1 


1 1 


tPZH 

oc 

Any Q 

Cl = 300 pF 



hiii^^^hhhi 

ns 

tpZL 



bhhhhhhi 

tPZH 

Cl = 50 pF 

12 



tPZL 

11 



tPHZ 

oc 

Any Q 

Cl = 50 pF 




ns 

tPLZ 




tPHZ 

Cl = 5 pF 

5 



fPLZ 

6 




For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 



Additional information on these products can be obtained from the factory as it becomes avaiiabie. 
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ALS and AS Circuits 


SI\I54ALS29825, SN54ALS2g826 
SN74ALS2g825, SI\l74ALS2g826 

8 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


2 



SWITCH POSITION TABLE 


TEST 

SI 

S2 

tPLH 

Closed 

Closed 

IPHL 

Closed 

Closed 

tPZH 

Open 

Closed 

fPZL 

Closed 

Open 

fPHZ 

Closed 

Closed 

fPLZ 

Closed 

Closed 


TIMING 

INPUT 


DATA 

INPUT 




VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



VOLTAGE WAVEFORMS 
PULSE DURATIONS 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B . Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C . All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2 q = 50 0, t^ £ 2.5 ns, 
tf < 2.5 ns. 


FIGURE 1 
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PRODUCT SI\l54AS2g825, SI\i54AS29826, SN74AS2g825, SN74AS2g826 

PREVIEW 8 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


• Designed to be Interchangeable with AMD's 
AM29825 and AM29826 

• Improved Iqh Specifications 

• Multiple Output Enables Allow Multiuser 
Control of the Interface 

• Outputs Have Undershoot Production 
Circuitry 

• Power-Up High Impedance State 

• Package Options Include Plastic and 
Ceramic Chip Carriers in Addition to Plastic 


D2825, MAY 1986 


SN54AS29825 . . . JT PACKAGE 
SN74AS29825 ... DW OR NT PACKAGE 
(TOP VIEW) 



and Ceramic DIPs 


SN54AS29825 . . . FK PACKAGE 
SN74AS29825 . . . FN PACKAGE 



• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 


(TOP VIEW) 



SN54AS29826 . . . JT PACKAGE 
SN74AS29826 ... DW OR NT PACKAGE 
(TOP VIEW) 


With the clock enable (CLKEN) low, the eight D- 
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS29825 has 
noninverting D inputs and the 'AS2 9826 has 
inverting D inputs. Taking the CLR input low 
causes the eight Q outputs to go low 
independently of the clock. 



The^ffered output-control inputs (OC1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or a high-impedance state. In the high- 
impedance state, the outputs neither load nor 
drive the bus lines significantly. The high- 
impedance state and increased drive provide the 
capability to drive the bus lines in a bus- 
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 


SN54AS29826 . . . FK PACKAGE 
SN74AS29826 . . . FN PACKAGE 


(TOP VIEW) 

(N u n 

ID |U lu o uio a 

lo lo 2 > b - 


2D 

]5 

25[ 

3D 

]6 

24 [ 

4D 


23[ 

NC 

]e 

22[ 

5D 

]9 

21[ 

6D 

]10 

20[ 

7D 

]" 

19[ 


|Q IOC Q U ^ 12 a 
CO -j 2 2 -I LU 00 
lu o U 


NC No internal connection 


PRODUCT PREVIEW docuinents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54AS29825, SN54AS2g826, SI\l74AS2g825, SN74AS2g826 
8 BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54AS29825 and SN54AS29826 are characterized for operation over the full military temperature 
range of - 55 °C to 1 25 °C. The SN74AS29825 and SN74AS29826 are characterized for operation from 
0°C to 70°C. 

'function tables 


'AS2g825 ’AS2g826 



OC* = H if any of OC1, 0C2, or OC3 is high. 
OC* = L if all of OC1, OC2, and OC3 are low. 


'AS29825 logic symbol'^' 'AS29825 logic diagram (positive logic) 



lEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 
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SN54AS2g826, SN74AS2g826 
8 BIT BUS INTERFACE FLIP-FLOPS WITH 3 STATE OUTPUTS 


'AS29826 logic symbol'^' 'AS29826 logic diagram (positive logic) 
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SI\l74ALS2g827, SI\l74ALS2g828 
IQ-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 


1 9 Functionally Equivalent to AM29827 and 
AM29828 

o 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

O P-N-P Inputs Reduce D-C Loading 

9 Data Flow-Thru Pinout (All Inputs on 
Opposite Side from Outputs) 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit buffers and bus drivers provide 
high-performance bus interface for wide data 
paths or busses carrying parity. 

The three-state con^l gate is a 2-input NOR 
such that if either G1 or G2 is high, all ten 
outputs are in the high-impedance state. 

The SN74ALS29827 provides true data and the 
SN74ALS29828 provides inverted data at the 
outputs. 

The SN74' family is characterized for operation 
from 0°C to 70 °C. 


D2912, JANUARY 1986-REVISED MAY 1986 


DW OR NT PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily inclune testing of all parameters. 
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SN74ALS29827, SI\I74ALS29828 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 5.5 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°Cto 150°C 


recommended operating conditions 



MIN NOM 

MAX 


Vcc 

Supply voltage 

4.75 5 

5.25 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

'OH 

High-level output current 

-24 

moon 

lOL 

Low-level output current 

48 

IBS&liii 

Ta 

Operating free-air temperature 

0 

70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

V|K 

Vcc = 4.75 V, l| = - 18 mA 

-1.2 

V 

VOH 

Vcc = 4.75 V, loH=-15mA 

2.4 

V 

Vcc = 4.75 V, Iqh = -24 mA 

2 

VOL 

Vcc = 4.75 V, Iql = 48 mA 

0.35 0.5 

V 

lOZH 

Vcc = 5.25 V, Vo = 2.4 V 

20 

,<A 

'OZL 

Vcc = 5.25 V, Vo = 0.4 V 

-20 

HA 

l| 

Vcc = 5.25 V, V| = 5.5 V 

0,1 

mA 

l|H 

Vcc = 5.25 V, V| = 2.7 V 

20 

irA 

l|L 

Vcc = 5.25 V, V| = 0.4 V 

-0.1 

mA 

'os* 

Vcc = 5.25 V, Vo = 0 V 

-75 -250 

mA 

Icc 

'ALS29827 

Vcc = 5.25 V 

25 40 

mA 

'ALS29828 

Vcc = 5.25 V 

25 40 


^All typical values are at ^CC = 5 V, = 25°C. 

* Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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SN74ALS2g827, SN74ALS29828 

10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 



SN74ALS29827 switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

Vcc - 5 V, 

Ta - 2500 

Vcc - 
Ta 

4.75 V to 5.25 V, 

- 0®C to 70‘>C 

UNIT 


See Figure 1 

MIN TYP 

MAX 

MIN 

MAX 


tPLH 



Cl = 300 pF 

7.5 

11 

15 


tPHL 



11 

16 

18 


tPLH 



Cl = 50 pF 

3.5 

6 

8 


tPHL 



6.5 

8 

10 


tpZH 



Cl = 300 pF 

13 

17 

20 


tPZL 



16 

21 

23 


tPZH 



Cl = 50 pF 

6.5 

12 

15 


tPZL 



9.5 

12 

15 


tPHZ 



Cl = 50 pF 

10 

16 

17 


^PLZ 



4 

9 

12 


tPHZ 



Cl = 5 pF 

4.5 

8 

9 


tPLZ 



4.5 

8 

9 



SN74ALS29828 switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

See Figure 1 

Vcc - 5 V, 

Ta - 25 “C 

Vcc - 4.75 V to 5.25 V, 
Ta - O^C to 70°C 

UNIT 

MIN TYP MAX 

MIN MAX 

IPLH 

A 

Y 

Cl = 300 pF 

7.3 10 

14 

ns 

^PHL 

8.5 12.9 

14 

tPLH 

Cl = 50 pF 

4 5.2 

7 

'PHL 

3 5.9 

7.5 

tPZH 

G 

Y 

Cl = 300 pF 

13 17 

20 

ns 

tPZL 

16 21 

23 

tpZH 

Cl = 50 pF 

6.5 12 

15 

tPZL 

9.5 12 

15 

tpHZ 

G 

Y 

Cl = 50 pF 

10 16 

17 

ns 

tPLZ 

4 9 

12 

tPHZ 

Cl = 5 pF 

4.5 8 

9 

tPLZ 

4.5 8 

9 
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SI\l74ALS2g827, SN74ALS2g828 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 


TEST 

POINT 


PARAMETER MEASUREMENT INFORMATION 
Vcc 



SWITCH POSITION TABLE 


TEST 

SI S2 

IPLH 

IPHL 

tpZH 

IPZL 

IPHZ 

IPLZ 

Closed Closed 

Closed Closed 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 




DATA 

INPUT 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 



LOW-LEVEL 

PULSE 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 




3 V 

5 V 

0 V 


tpLH-« N ^'PHL 

1/ ! V) — vqh 

OUTPUT I 

^ ' I ' VoL 


IN-PHASE 


'PHL-i«- 


OUT-OF-PHASE 

OUTPUT 


^*PLH 

1/ Vqh 


~N ^1.5V ^ 1.5 V 


1.5 V 

' VoL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES; A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR £ 10 MHz, Zq = 50 fl, t^ < 2.5 ns, 
tf s 2.5 ns. 

FIGURE 1 
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PRODUCT 

PREVIEW 


SN54AS2g841. SI\I54AS29842, SI\l74AS2g841, SI\I74AS2g842 
lO-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


■ • Designed to be Interchangeable with AMD 
I AM29841 and AM29842 

I 0 Bus-Structured Pinout 

I • Provide Extra Bus-Driving Latches 
' Necessary for Wider Address/Data Paths or 

Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

o Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These 1 0-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The ten latches are transparent D-type. The 
'AS29841 has noninverting data (D) inputs. The 
'AS29842 has inverting D inputs. 

A buffered output control (OC) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54AS29841 and SN54AS29842 are 
characterized for operation over the full military 
temperature range of -55°C to 125°C. The 
SN74AS29841 and SN74AS29842 are 
characterized for operation from 0°C to 70°C. 


D2910, MAY 1986 


SN54AS29841 . . . JT PACKAGE 
SN74AS29841 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS29841 . . . FK PACKAGE 
SN74AS29841 . . . FN PACKAGE 


(TOP VIEW) 



•- o 


SN54AS29842 . . . JT PACKAGE 
SN74AS29842 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS29842 . . . FK PACKAGE 
SN74AS29842 . . . FN PACKAGE 



NC — No internal connection 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SI\l54AS2g841, SN54AS2g842, SN74AS2g841, SI\l74AS2g842 
lO-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 
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PRODUCT 

PREVIEW 


SN54AS29843, SI\I54AS29844, SI\I74AS29843, SI\I74AS29844 
9 BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


I * Designed to be Interchangeable with AMD 
AM29843 and AM29844 

• Bus-Structured Pinout 

• Provide Extra Bus-Driving Latches 

Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These 9-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The nine latches are transparent D-type. The 
'AS29843 has noninverting data (D) inputs. The 
'AS29844 has inverting D inputs. 

A buffered output control (OC) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54AS29843 and SN54AS29844 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74AS29843 and SN74AS29844 are 
characterized for operation from 0°C to 70 °C. 


D2910, MAY 1986 

SN54AS29843 . . . JT PACKAGE 
SN74AS29843 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS29843 . . . FK PACKAGE 
SN74AS29843 . . . FN PACKAGE 
(TOP VIEW) 


u 

Q Q ro u u a o 

CM - lo z > - 



SN54AS29844 . . . JT PACKAGE 
SN74AS29844 ... DW or NT PACKAGE 
(TOP VIEW) 



SN54AS29844 . . . FK PACKAGE 
SN74AS29844 . . . FN PACKAGE 
(TOP VIEW) 


io IQ |u y u a o 



NC No internal connection 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54AS2g844, SI\l74AS2g844 
g-BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 
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PRODUCT 

PREVIEW 


SI\l54AS2g845. SN54AS2g846, SN74AS2g845, SI\l74AS2g846 
8 BIT BUS INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


Designed to be Interchangeable with AMD 
AM29845 and AM29846 

• Bus-Structured Pinout 

• Provides Extra Bus-Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type. The 
'AS29845 has noninverting data (D) inp uts. The 
'AS2 9846 has inverting D inputs. Since CLR and 
PRE are independent of the clock, taking the CLR 
input low will ca use the eight Q outputs to go 
low. Taking the PRE input low will c ause the 
eight Q outputs to go high. When both PRE and 
CLR are taken low, the outputs will follow the 
preset condition. 

The buffered output controls input (OC1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or a high-impedance state. In the high- 
impedance state, the outputs neither load nor 
drive the bus lines significantly. The high- 
impedance state and increased drive provide the 
capability to drive the bus lines in a bus- 
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the latches. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 
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SN54AS29845 . . . JT PACKAGE 
SN74AS29845 ... DW OR NT PACKAGE 
(TOP VIEW) 



SN54AS29845 . . . FK PACKAGE 
SN74AS29845 . . . FN PACKAGE 
(TOP VIEW) 



SN54AS29846 . . . JT PACKAGE 
SN74AS29846 ... DW OR NT PACKAGE 


(TOP VIEW) 



SN54AS29846 . . . FK PACKAGE 
SN74AS29846 . . . FN PACKAGE 
(TOP VIEW) 



lo |C Q U U 1^ O 

“ Id g ^ Iq- “ 


NC — No internal connection. 



PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SI\I54AS29845. SN54AS29846, SI\i74AS29845, Siy74AS29846 
8-BIT INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


The SN54AS29845 and SN54AS29846 are characterized for operation over the full military temperature 
range of - 55 °C to 1 25 °C. The SN74AS29845 and SN74AS29846 are characterized for operation from 
0°C to 70°C. 

FUNCTION TABLES 



^These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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SN54AS29845, SN54AS2g846, SI\l74AS2g845, SI\l74AS2g846 
8 BIT INTERFACE D-TYPE LATCHES WITH 3 STATE OUTPUTS 


logic diagrams (positive logic) 
'AS29845 


'AS29846 



Pin numbers shown are for DW, JT, and NT packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ^ V 

Input voltage 7 V 

Voltage applied to a disabled 3-state output 5.5 V 

Operating free-air temperature range: SN54AS' -55°C to 125°C 

SN74AS' 0°C to 70°C 

Storage temperature range -65°Cto150°C 
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SI\l74ALS2g861, SI\l74ALS2g862 
10-BIT BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


Functionally Equivalent to AM29861 and 
AM2g862 

• Choice of True or Inverting Logic 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
- bus dep^ding upcm the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The SN74' family is characterized for operation 
from 0°C to 70 °C. 


FUNCTION TABLE 


INPUTS 

OPERATION 1 

GAB GBA 

ALS29861 

ALS29862 

L H 

H L 

H H 

L L 

A to B 

B to A 

Isolation 

Latch A and B 

(A = B) 

A to B 

B to A 

Isolation 

Latch A and B 

(A = B) 


D2915, JANUARY 1986-REVlSED MAY 1986 


DW OR NT PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 



NC — No internal connection 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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10-BIT BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 








SN74ALS29861, SN74ALS2g862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


A2 


A3 


A4 


A5 


A6 


A7 


AS 


A9 


A10 



Pin numbers shown are for DW and NT packages. 
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SI\l74ALS2g861, SI\174ALS29862 

10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 

Input voltage: All inputs and I/O ports 
Operating free-air temperature range . 
Storage temperature range 


7 V 

5.5 V 

. . . 0°C to 70°C 
-65°C to 150°C 


recommended operating conditions 



MIN NOM 

MAX 

MIIJU J 

Vcc 

Supply voltage 

4.75 5 

5.25 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

'oh 

High-level output current 

-24 

mA 

'OL 

Low-level output current 

48 


Ta 

Operating free-air temperature 

0 

70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 


V|K 

Vcc ” 4.75 V, || = — 18 mA 

-1.2 

V 

Vqh 

Vcc = 4.75 V, Iqh = -15 mA 

2.4 

V 

Vcc = 4.75 V, Iqh = -24 mA 

2 

VOL 

Vcc - 4.75 V, Iql = 48 mA 

0.35 0.5 

V 

l| 

Vcc = 5.25 V, V| = 5.5 V 

0.1 


Iih 

Control inputs 

Vcc = 5.25 V, V| = 2.7 V 

20 

mA 

A or B ports* 

20 

l|L 

Control Inputs 

Vcc = 5.25 V, V| = 0.4 V 

-0.1 

mA 

A or B ports* 

-0.1 

'os^ 

Vcc = 5.25 V, Vq = 0 V 

-75 -250 

mA 

Icc 

'ALS29861 

Vcc = 5.25 V 

40 65 

mA 

'ALS29862 

40 65 


^All typical values are at Vcc = 5 V, = 25 °C. 

^ For I/O ports, the parameters l|)-| and I|l include the off-state output current. 

^ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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SN74ALS29861, SN74ALS2g862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


SN74ALS29861 switching characteristics 


PARAMETER 

FROM 

(INPUTI 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

Vcc “ 5 V. 

Ta - 25°c 

Vcc - 
Ta 

4.75 V to 5.25 V, 

- O^C to TO^C 

UNIT 


See Figure 1 

MIN TYP 

MAX 

MIN 

MAX 


tPLH 



Cl = 300 pF 

8 

1 1 

15 


tPHL 

A or B 

B or A 

1 1 

14 

15 


tPLH 

Cl = 50 pF 

4.8 

6 

8 


tPHL 



5.2 

6.2 

8 


tPZH 

GAB 

or 

GBA 


Cl = 300 pF 

11 

17 

20 


tPZL 

A or B 

17 

21 

23 

ns 

tPZH 

Cl = 50 pF 

6.5 

12 

15 

tpZL 


9.5 

12 

15 


tpHZ 

GAB 

or 

GBA 


Cl = 50 pF 

10 

16 

17 


tPLZ 

A or B 

4.5 

9 

12 

ns 

tPHZ 

Cl = 5 pF 

3.5 

8 

9 

tPLZ 


3.5 

8 

9 



SN74ALS29862 switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

Vcc 

Ta 

= 5 V, 

- 25°C 


Vcc - 
Ta 

4.75 V to 5.25 V, 

- 0°C to 70°C 

UNIT 


See Figure 1 

MIN 

TYP 

MAX 

MIN 

MAX 


iPLH 



Cl = 300 pF 


8 

10 

14 


tPHL 

A or B 

B or A 


9 

12.9 

14 

ns 

tPLH 

Cl = 50 pF 


4 

5.2 

7 

tPHL 




3 

5.9 

7.5 


IPZH 

GAB 

or 

GBA 


Cl = 300 pF 


1 1 . 

17 

20 


tPZL 

A or B 


17 

21 

23 

ns 

tpZH 

Cl = 50 pF 


6.5 

12 

15 

tPZL 



9.5 

12 

15 


tPHZ 

GAB 


Cl = 50 pF 


10 

16 

17 


tPLZ 

A or B 


4.5 

9 

12 


tPHZ 

5ba 

Cl = 5 pF 


3.5 

8 

9 


IPLZ 



3.5 

8 

9 
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SI\l74ALS2g861, SN74ALS29862 

10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



TEST 

POINT 


VCC 



SWITCH POSITION TABLE 


TEST 

SI 

S2 

tPLH 

Closed 

Closed 

'PHL 

Closed 

Closed 

fpZH 

Open 

Closed 

tpZL 

Closed 

Open 

tPHZ 

Closed 

Closed 

fPLZ 

Closed 

Closed 



DATA 

INPUT 


V 


0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


.5 V 


3 V 
0 V 


IN-PHASE 

OUTPUT 


*PLH~f^- 


►(-‘PHL 




‘PHL-I*- 


OUT-OF-PHASE 

OUTPUT 




cl VOH 

VoL 
VqH 
VoL 


-♦(-'PLH 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 
PULSE DURATIONS 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

NOTES: A . Cl includes probe and jig capacitance. 

B . Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 fi, t^ < 2.5 ns, 
tf £ 2.5 ns. 


FIGURE 1 
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SI\l74ALS2g863, SI\l74ALS2g864 
g-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

D2915, JANUARY 1986-REVISED MAY 1986 


I * Functionally Equivalent to AM29863 and 
AM29864 

• Choice of True or Inverting Logic 

• Power-Up High-Impedance State 

• Package Options Include Plastic “Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA1, GBA2, GAB1, and GAB2). 

The SN74' family is characterized for operation 
from 0°C to 70 °C. 


DW OR NT PACKAGE 
(TOP VIEW) 



FN PACKAGE 
(TOP VIEW) 



C5 CM Q (J 
<<22 


m 

Id 


a 


(N 01 
m CD CQ 
< < 
lo |(J 


INC - No internal connection 



FUNCTION TABLE 


ENABLE INPUTS 

OPERATION 1 

GAB1 

GAB2 

GBA1 

■gBA2 

■ALS29863 

'ALS29864 

L 

L 

L 

L 

Latch A and B 

Latch A and B 

L 

L 

H 

X 


— 






A to B 

L 

L 

X 

H 



H 

X 

L 

L 







B to A 


X 

H 

L 

L 



H 

X 

H 

X 



H 

X 

X 

H 

Isolation 

Isolation 

X 

H 

X 

H 



X 

H 

H 

X 




PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN74ALS29863, SI\I74ALS29864 

9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
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SI\l74ALS2g863, SN74ALS29864 
9 BIT BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage: All inputs and I/O ports 5.5 V 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 


recommended operating conditions 



MIN NOM 

MAX 


Vcc 

Supply voltage 

4.75 5 

5.25 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

'oh 

High-level output current 

-24 


'OL 

Low-level output current 

48 


Ta 

Operating free-air temperature 

0 

70 

°c 



electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

UNIT 

V|K 

Vcc = 4.75 V, l| = - 18 mA 

-1.2 

V 

Vqh 

Vcc ~ 4.75 V, Iqh = - 1 5 mA 

2.4 

V 

Vcc = 4.75 V, Iqh = -24 mA 

2 

Vql 

Vcc = 4.75 V, Iql = 48 mA 

0.35 0.5 

V 

i| 

Vcc = 5.25 V, V| = 5.5 V 

0.1 

mA 

l|H 

Control inputs 

Vcc = 5.25 V, V| = 2.7 V 

20 

mA 

A or B ports* 

20 

l|L 

Control inputs 

Vcc = 5.25 V, V| = 0.4 V 

-0.1 

mA 

A or B ports* 

-0.1 

'os^ 

Vcc = 5.25 V, Vq = 0 V 

-75 -250 

mA 

'cc 

■ALS29863 

Vcc = 5.25 V 

40 65 

mA 

'ALS29864 

40 65 


^All typical values are at Vqq = 5 V, = 25 °C. 

^For I/O ports, the parameters I|h and I|l include the off-state output current. 

^Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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SN74ALS2g863, SN74ALS2g864 

g-BIT BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


SN74ALS29863 switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

Vcc - 5 V, 

Ta - 25 “C 

Vcc - 
Ta 

4.75 V to 5.25 V, 

- O^C to 70°C 

UNIT 


See Figure 1 

MIN TYP 

MAX 

MIN 

MAX 


tPLH 



Cl = 300 pF 

7.5 

11 

15 


tPHL 

A or B 

B or A 

11 

16 

18 

ns 

tPLH 

Cl = 50 pF 

3.5 

6 

8 

tPHL 



6.5 

8 

10 


tPZH 

GAB 

or 

GBA 


Cl = 300 pF 

13 

17 

20 • 


tPZL 

A or B 

16 

21 

23 

ns 

tPZH 

Cl = 50 pF 

6.5 

12 

15 

tpZL 


9.5 

12 

15 


tPHZ 

GAB 


Cl = 50 pF 

10 

16 

17 


tPLZ 

A or B 

4 

9 

12 

ns 

tPHZ 

GBA 

Cl = 5 pF 

4.5 

8 

9 

tPLZ 


4.5 

8 

9 



SN74ALS29864 switching characteristics 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TEST 

CONDITIONS 

See Figure 1 

Vcc - 5 V. 

Ta - 25 °c 

Vcc “ '^ 75 V to 5.25 V, 
Ta - 0“C to 70“C 

UNIT 

MIN TYP MAX 

MIN MAX 

tPLH 

A or B 

B or A 

Cl = 300 pF 

8 11 

14 

ns 

tPHL 

10 12.9 

14 

tPLH 

Cl = 50 pF 

5 7 

8 

tPHL 

3 5.9 

7.5 

tPZH 

5AB 

or 

Sba 

A or B 

Cl = 300 pF 

11 17 

20 

ns 

tPZL 

19 23 

24 

tpZH 

Cl = 50 pF 

6.5 12 

15 

tpZL 

9.5 12 

15 

tPHZ 

GAB 

or 

GBA 

A or B 

Cl = 50 pF 

10 16 

17 

ns 

tPLZ 

4 9 

12 

IPHZ 

Cl = 5 pF 

6 8 

9 

tPLZ 

3.5 8 

9 
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SI\l74ALS2g863, SI\l74ALS2g864 
g-BIT BUS TRANSCEIVERS WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


TEST 

POINT 



SWITCH POSITION TABLE 


TEST 

SI S2 

fPLH 

fPHL 

IPZH 

fPZL 

tPHZ 

fPLZ 

Closed Closed 

Closed Closed 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 



TIMING 

INPUT 


DATA 

INPUT 



VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 




tPLH-» 
IN-PHASE I 
OUTPUT I 


I 

tPHL-l*- 



OUT-OF-PHASE 

OUTPUT 


\ 


1.5 V 


3 V 

1.5 V 

0 V 

►f-tPHL 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 



VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C, All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 0, t,- < 2.5 ns, 
tf < 2.5 ns. 


FIGURE 1 
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General Information 

Numerical Index 
Glossary 

Explanation of Function Tables 
D Flip-Flop and Latch Signal Conventions 
Thermal Information 
Parameter Measurement Information 
Functional Index 



Mechanical Data 


Ordering Instructions 
Package Data 
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1 ADVANCE 

SN75ALS126 

INFORMATION 

QUADRUPLE LINE DRIVER 

I 

D2299, FEBRUARY 1986 


• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN75ALS130) 

• Minimum Output Voltage of 3.11 V at 
lOH = -60 mA 

• Fault Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 


SN75ALS126 . . . D. J. OR N PACKAGE 
(TOP VIEW) 



7T 

-^16 

HVcc 

ifC 

2 

15 

^4Y 

iaE 

3 

14 

J4F 

1,2GC 

4 

13 

U4A 

2AC 

5 

12 

Il3,4G 

2fC 

6 

11 

D3A 

2YE 

7 

10 

D3F 

gndC 

8 

9 

I]3Y 


• Advanced Low-Power Schottky Circuitry FUNCTION table 

• Dual Common Enable 

• Individual Fault Flags 

• Designed to be an Improved Replacement 
for the MC3481 

description H = high level, L = low level, 

X = irrelevant, S = shorted to 

The SN75ALS126 quadruple line driver is ground 

designed to meet the IBM360/370 I/O 
specifications GA22-6974-3. The output voltage 

is 3. 1 1 volts minimum (at Iqh = - 59.3 milliamperes) over the recorrimended ranges of supply voltage 
(4.5 volts to 5.5 volts) and temperature (0°C to 70 °C). Driver outputs use a fault-detection current-limit 
circuit to allow high drive current but still minimize power dissipation when the output is shorted to ground. 
The SN75ALS126 is compatible with standard TTL logic and supply voltages. 

The SN75ALS126 employs the IMPACT™ process to achieve fast switching speeds and low power 
dissipation. Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting 
an output fault condition, the fault-flag circuit forces the driver output into a low state and signals a fault 
condition by causing the fault-flag output to go low. 

The SN75ALS1 26 will drive a 50-ohm load as required in the IBM GA22-6974-3 specification or a 90-ohm 
load as used in many I/O systems. Optimum performance can be achieved when the device is used with 
either the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN75ALS126 is characterized for operation from 0°C to 70°C. 



IMPACT is a trademark of Texas Instruments Incorporated 


ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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SN75ALS126 
QUADRUPLE LINE DRIVER 


logic symbolT 


logic diagram (positive logic) 


&> 

1EN2 


G1 

2^ 

&> 

3EN4 


G3 


4 ^ 




^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 

Vcc ^ 

t 

< 

< 

i 

> 

t ^eq 

-Hr— 

J 

INPUT • 4 T 


J 

GND — • 1 

U— ^ 

A Inputs: Req 

- 20 kO NOM 

G Inputs: Req 

- to kO NOM 


TYPICAL OF ALL Y OUTPUTS 

““1 

< 

< 

1 

n 

Vcc 

: 20 kO 
■ NOM 




F OUTPUTS 

• Vcc 
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SI\I75ALS126 
QUADRUPLE LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc • ^ ^ 

Input voltage 7 V 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 1): 

D package 950 mW 

J package 1025 mW 

N package 11 50 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package . . 300°C 


NOTE 1 : For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70 °C at the rate of 7.6 mW/ °C, the J package 
to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70°C at the rate of 9.2 mW/°C. 


recommended operating conditions 
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SI\I75ALS126 
QUADRUPLE LINE DRIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 


MIN MAX 


PARAMETER 


V|K Input clamp voltage 


Vqh High-level output voltage 


Vql Low-level output voltage 


lO(off) Off-state output current 


Input current 


l||-l High-level input current 


l|L Low-level input current 


Iqs Short-circuit output 


Supply current, all 
outputs high 


Supply current, 
Y outputs low 


I^B 


TEST CONDITIONS 


= - 1 8 mA 


Vcc = 4.5 V, Iqh = -59.3 mA 
V|H = 2 V 


Vcc = 5.25 V, Iqh = -41 mA 
V|H = 2 V 


Vcc = 4.5 V, Iqh = -400 ^iA 
V|H = 2 V 


Vcc = 5.5 V, Iql = -240 pA, 
V|L = 0.8 V 


Vcc = 5.95 V, Iql = -1 mA, 
V|L = 0.8 V 


Vcc = 4.5 V, Iql = 8 mA, Y at 0 V 


Vcc = 4.5 V, V|L = 0, Vo = 3.1 1 V 


Vcc = 0, V|L = 0, Vo = 3.11 V 


Vcc = 4.5 V, V|H = 5.5 V 


Vcc = 4.5 V, ViH = 2.7 V 


Vcc = 5.95 V, V|L = 0.4 V 


Vcc = 5.5 V, Vo = 0 


Vcc = 5.95 V, Vo = 0 


Vcc = 5.5 V, No load 


Vcc = 5.95 V, No load 


Vcc = 5.5 V, No load 


Vcc = 5.95 V, No load 



switching characteristics over recommended operating free-air temperature range 


MIN 


PARAMETER | 

tPLH 

Propagation delay time, 
low-to-high-level output 

tPHL 

Propagation delay time, 
high-to-low-level output 

^PLH 

tPHL 

Ratio of propagation 
delay times 

tPLH 

Propagation delay time, 
low-to-high-level output 

tPHL 

Propagation delay time, 
high-to-low-level output 

tPLH 

Propagation delay time, 
low-to-high-level output 

tPHL 

Propagation delay time, 
high-to-low-level output 



TEST CONDITIONS 

Vcc - 4.5 V 

to 5.5 

V, 

Rl = 50 n. 

Cl = 

50 pF, 

VH(ref) = 3’ 

1 V, 


See Figures 1 

and 2 


Vcc = 5.25 V to 5.95 V, 

Rl = 90 n. 

Cl = 

50 pF, 

VH(ref) = 3.9 

V 


See Figures 1 

and 2 


Vcc = 5 V, 

Rl = 

2 kfl. 

Cl = 1 5 pF, 



See Figures 1 

and 2 



MAX 


30 ns 
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SI\I75ALS126 
QUADRUPLE LINE DRIVER 


PARAMETER MEASUREMENT INFORMATION 


tf — ►! 1^— tf 

II 11 



NORMAL 

OPERATION 


DRIVER 

SHORT 

CIRCUIT 

OPERATION 


NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tj- < 6 ns, 
tf £ 6 ns, Zout = 50 0. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 




NOTE A: Cl includes probe and stray capacitance. 


FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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ADVANCE 

INFORMATION 


• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN75ALS126) 

• Minimum Output Voltage of 3.11 V at 
•oh = -60 mA 


• Fault-Flag Circuit Output Signals Driver 
Output Fault 


• Fault-Detection Current Limit Circuit 

Minimizes Power Dissipation During a Fault 
Condition 


• Advanced Low-Power Schottky Circuitry 

• Common Enable and Common Fault Flag 

• Designed to be an Improved Replacement 
for the MC3485 


description 

The SN75ALS130 quadruple line driver is 
designed to meet the IBM 360/370 I/O 
specifications GA22-6974-3. The output voltage 
is 3.11 volts minimum (at Iqh = —59.3 
milliamperes) over the recommended ranges of 
supply voltage (4.5 volts to 5.5 volts) and 
temperature (0°C to 70°C). Driver outputs use 
a fault-detection current limit circuit to allow high 
drive current but still minimize power dissipation 
when the output is shorted to ground. The 
SN75ALS130 is compatible with standard TTL 
logic and supply voltages. 


SN75ALS130 
QUADRUPLE LINE DRIVER 


D2299, FEBRUARY 1986 


D, J, OR N PACKAGE 
(TOP VIEW) 


1Y 

1W 

1A 

G 

2A 

2W 

2Y 

GND 


i: 

1 LJi6 

I] vcc 

c 

2 15 

Day 

i: 

3 14 

Daw 

i: 

4 13 

24A 

E 

5 12 

:f 

c 

6 11 

I|3A 

c 

7 10 

D 3W 

c 

8 9 

D 3Y 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

G^ A 

Y 

Ft 

W 

L X 

L 

H 

H 

X L 

L 

H 

H 

H H 

H 

H 

L 

X 

X 

S 

L 

H 


H = high level, L = low level, 

X = irrelevant, S = shorted to 
ground 

^ G and F are common to the four 
drivers. If any of the four Y 
outputs is shorted, the Fault- 
Flag will respond. 



The SN75ALS130 employs the IMPACT™ process to achieve fast switching speeds and low power 
dissipation. Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting 
an output fault condition, the fault-flag circuit forces the driver output into the off (low) state and signals 
a fault condition by causing the fault-flag output to go low. 


The SN75ALS1 30 will drive a 50-ohm load as required in the IBM GA22-6974-3 specification or a 90-ohm 
load as used in many I/O systems. Optimum performance can be achieved when the device is used with 
either the SN75125, SN75127, SN75128, or SN75129 line receivers. 


The SN75ALS130 is characterized for operation from 0°C to 70°C. 


IMPACT is a trademark of Texas Instruments Incorporated 


ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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SN75ALS130 
QUADRUPLE LINE DRIVER 
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QUADRUPLE LINE DRIVER 
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SN75ALS130 
QUADRUPLE LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 7 V 

Input voltage 7V 

Continuous total dissipation at (or below) 

25 °C free-air temperature (see Note 1): D package 950 mW 

J package 1025 mW 

N package 1150 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package 260°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300 °C 


NOTE 1 : For operation above 25 °C free-air temperature, derate the D package to 608 mW at 70 “C at the rate of 7.6 mW/°C, the J package 
to 656 mW at 70°C at the rate of 8.2 mW/°C, and the N package to 736 mW at 70'’C at the rate of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

DQQi 

Supply voltage, Vc.C. 

4.5 5 5.95 

v 

High-level input voltage, V||-| 

2 

v 

Low-level input voltage, V|l 

0.8 

v 

High-level output current, Iqh 

-59.3 


Operating free-air temperature, 

0 70 

cc 



eiectrical characteristics over recommended operating free-air temperature and suppiy voltage range 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN MAX 


V|K Input clamp voltage 

A,G 

l|= -18 mA 

-1.5 

V 

Vqh High-level output voltage 

Y 

Vcc - V, Iqh = —59.3 mA, V||-| = 2 V 

3.11 

V 

Y 

Vcc = 5.25 V, Iqh = -41 mA, V|h = 2 V 

3.9 

W 

Vcc = 4.5 V, Iqh = “400 /iA, V|h = 2 V 

2.5 

Vql Low-level output voltage 

Y 

Vcc = 5.5 V, Iql = -240 nA, V|l = 0.8 V 

0.15 

V 

Y 

Vcc = 5.95 V, Iql = -1 mA, V|l = 0.8 V 

0.15 

F 

Vcc = 4.5 V, Iql = 5 mA, Y at 0 V 

0.5 

W 

Vcc = 4.5 V, Iql = 8 mA 

0.5 

lO(off) Off-state output current 

Y 

Vcc = 4.5 V, V|L = 0, Vq = 3.11 V 

100 

mA 

Y 

Vcc = 0. V|L = 0, Vq = 3.11 V 

200 

Iqh High-level output current 

F 

Vcc = 5.95 V, Vqh = 5.95 V 

100 

mA 

l| Input current 

A. 

Vcc = 4.5 V, ViH = 5.5 V 

100 

fA 

G 

400 

l|H High-level input current 

A 

Vcc = 4.5 V, V|H = 2.7 V 

20 

fA 

G 

80 

l|L Low-level input current 

A 

Vcc = 5.95 V, V|L = 0.4 V 

250 

fA 

G 

-1000 

Iqs Short-circuit output 

Y 

Vcc = 5.5 V, Vq = 0 

-5 

mA 

W 

- 1 5 - 1 00 

Y 

Vcc = 5.95 V, Vq = 0 

-5 

W 

-15 -110 

Supply current, all 
'CCH outputs high 

Vcc = 5.5 V, No load 

30 

mA 

Vcc = 5.95 V, No load 

32 

Supply current, 

Y outputs low 

Vcc = 5.5 V, No load 

45 

mA 

Vcc = 5.95 V, No load 

47 
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SN75ALS130 
QUADRUPLE LINE DRIVER 


switching characteristics over recommended operating free-air temperature range 


TEST CONDITIONS 


Vcc = 4.5 V to 5.5 V, 

Rl = 50 Q, Cl = 50 pF, 

VH(ref) = 3-'>1 V, Input f = 1 MHz 
See Figures 1 and 2 


Vcc = 5 25 V to 5.95 V, 

Rl = 90 n. Cl = so pF, 

^Hlref) = 3-5 V, Input f = 5 MHz 
See Figures 1 and 2 


Vcc = 5 V, Rl = 2 k«, 
Cl = 1 5 pF, 

See Figures 1 and 2 


Vcc = 5 V, Rl = 2 kn, 
Cl = 1 5 pF, 

See Figures 1 and 2 


PARAMETER MEASUREMENT INFORMATION 

•r— >1 |4- -►I [4— »f 

I II 

I « I 4.0 V 

I +90% 90%+ I / 


tPLH 

Propagation delay time, 
low-to-high-level output 

tPHL 

Propagation delay time, 
high-to-low-tevel output 

fPLH 

Ratio of propagation 

tPHL 

delay times 

tPLH 

Propagation delay time, 
low-to-high-level output 

fPHL 

Propagation delay time, 
high-to-low-level output 

fPLH 

Propagation delay time, 
low-to-high-level output 

tPHL 

Propagation delay time, 

high-to-low-level output 

tPLH 

Propagation delay time, 
low-to-high-level output 

tPHL 

Propagation delay time, 
high-to-low-level output 




f 0 V 



U-»PHL+| k-‘PLH-W 


I ’ 

' 1.3 V- 


k tPHL W k — W »PLH 

vl !/ — 

1.3V+ +1.3V 


' VoL 


NORMAL 

OPERATION 


DRIVER 

SHORT- 

CIRCUIT 

OPERATION 


NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, t^ < 6 ns, 
tf < 6 ns, Zgut = 50 n. 

FIGURE 1. INPUT AND OUTPUT VOLTAGE WAVEFORMS 
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SI\I75ALS130 
QUADRUPLE LINE DRIVER 




NOTE B: Cl includes probe and stray capacitance. 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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ADVANCE SN75ALS160 

INFORMATION OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D2525, JUNE 1986 

MEETS IEEE STANDARD 488-1978 (GPIB) 


I V 8-Ohannei bidirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 
• High-Impedance P-N-P Inputs 
o Receiver Hysteresis . . . 650 mV Typ 
• Open-Collector Driver Output Option 

• No Loading of Bus When Device is Powered 
Down (Vcc “ 0) 

• Power-Up/Power-Down Protection (Glitch- 
Free) 

description 

The SN75ALS160 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over single-ended transmission 
lines. It is designed to meet the requirements of 
IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 
either the passive-pullup or three-state mode. If 
Talk Enable (TE) is high, these ports have the 
characteristics of passive-pullup outputs when 
Pullup Enable (PE) is low, and of three-state 
outputs when PE is high. Taking TE low places 
these ports in the high-impedance state. The 
driver outputs are designed to handle loads up 
to 48 milliamperes of sink current. 

An active turn-off feature has been incorporated 
into the bus-terminating resistors so that the 
device exhibits a high impedance to the bus 
when Vcc = 0- When combined with the 
SN75ALS161 or SN75ALS162 management 
bus transceiver, the pair provides the complete 
16-wire interface for the IEEE 488 bus. 


GPIB 

I/O 

PORTS 


OW, J, OR N PACKAGE 


(TOP VIEW) 



TERMINAL 
I/O PORTS 


FUNCTION TABLES 


EACH DRIVER EACH RECEIVER 



H = high level, L = low level, X = irrelevant, 

Z = high-impedance state. 

^This is the high-impedance state of a normal 3-state 
output modified by the internal resistors to Vqq and 
ground. 


The SN75ALS160 is manufactured in a 20-pin 
package and is characterized for operation from 
0°C to 70°C. 


ADVANCE INFORMATION documents contain 
information on new products in the sampiing or 
preproduction phase of deveiopment. Characteristic 
data and other specifications are subject to change 
without notice. 
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SI\I75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol'!’ 


PE 

TE 


D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 


(11) 

Ml [3Sl 

M2 [OC] 

EN3 tXMTl 

EN4 IRCV] 

(2) 

T 

(1) 

H 

(19) 

0 

3(1 y/2^) 

(18) 

(3) 

y4 1 jj 


(17) 

(4) 


(16) 

(5) 


(15) 


(6) 

(14) 

T (7) 

(13) 


« <8) 


(12) ^ 


(9) 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

O Designates passive-pullup outputs. 
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logic diagram (positive logic) 



GPIB 
> I/O 
PORTS 


schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS 


EQUIVALENT OF ALL INPUT/OUTPUT PORTS 




PORT 


Driver output Req = 30 9 NOM 
Receiver output Req = 110 9 NOM 
Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, \/qq (see Note 1 ) 7 V 

Input voltage 5.5 V 

Low-level driver output current 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

DW package 1125 mW 

J package 1375 mW 

N package 1150 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package. . 300°C 

Lead temperature 1,6 mm._(1/16 inch) from the case for 10 seconds: DW or N package .... 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package to 720 mW at 70 °C at the rate of 9.0 mW/°C, derate 
the J package to 880 mW at 70°C at the rate of 1 1.0 mW/°C, and derate the N package to 736 mW at 70°C at the rate 
of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 


Supply voltage, 'JqC 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

Bus ports with pullups active 

-5.2 

mA 

Terminal ports 

-800 

fA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, 

o 

o 

“C 
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SI\I75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPi 

MAX 


V|K 

Input clamp voltage 


l| = - 1 8 mA 


-0.8 

-1.5 

V 

'^hys 

Hysteresis 
(Vt+ - Vt-) 

Bus 


0.4 

0.65 


V 

vqh* 

High-level 

Terminal 

Iqh = ■" 800 fiA, 

TE at 0.8 V 

2.7 

3.5 



output voltage 

Bus 

iOH = “ 8,2 mA, 

PE and TE at 2 V 

2.5 

3.3 



VOL 

Low-level 

Terminal 

Iql = 16 ariA, 

TE at 0.8 V 


0.3 

0.5 


output voltage 

Bus 

Iql = '18 mA, 

TE at 2 V 


0.35 



l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

liA 

l|H 

High-level input current 

Terminal, 

V| = 2.7 V 


0.1 

20 

^A 

l|L 

Low-level input current 

PE, or TE 

V| = 0.5 V 


-10 

-100 

f<A 

V|/0(bus) 

Voltage at bus port 



i|(bus) ~ 6 

2.5 

3.0 

3.7 

V 




l|(bus) = -12 mA 

-1.5 






V|(bus) = -1.5 V to 0.4 V 

-1.3 







V|(bus) = 0.4 V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

+ 2.5 

-3.2 

mA 






V|(bus) = 3.7 V to 5 V 

0 


2.5 







V|(bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0- 


'/|(bus) = 0 V to 2.5 V 

-40 

nA 

'os 

Short-circuit 

Terminal 


- 15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

-125 

icc 

Supply current 


No load 

Terminal outputs low and enabled 


42 

56 

mA 


Bus outputs low and enabled 


52 

70 

^i/olbus) 

Bus-port capacitance 


Vcc = 5 V to 0 V, V|/o = 0 to 2 V, 
f = 1 MHz 

30 

pF 


All typical values are at VqC = 5 V, = 25 °C. 
^Vqh applies to three-state outputs only. 


3-18 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



































































SN75ALS1G0 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP^ MAX 

nfyiLi 

Propagation delay time, 

tpL H 

low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

See Figure 1 

10 20 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

12 20 

Propagation delay time, 

tpL H 

low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

See Figure 2 

5 10 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

7 14 

■fpZH Output enable time to high level 

TE 

Bus 

Cl = 15 pF, 

See Figure 3 

1 1 20 

ns 

tPHZ Output disable time from high level 

3 10 

tpzL Output enable time to low level 

18 35 

tpLZ Output disable time from low level 

5 20 

tpzH Output enable time to high level 

TE 

Terminal 

Cl = 15 pF, 

See Figure 4 

5 20 

ns 

tpHZ Output disable time from high level 

8 20 

tpzL Output enable time to low level 

9 20 

fPLZ Output disable time from low level 

8 20 

ten Output pull-up enable time 

PE 

Bus 

Cl = 15 pF, 

See Figure 5 

3 10 

ns 

tdjg Output pull-up disable time 

4 12 


^Typical values are at = 25°C. 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



3 V 


TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2. BUS-TO-TERMINAL PROPAGATION DELAY TIMES 


5V 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr <6 ns, 
tf <6 ns, Zput = 50 0. 

B. Cl includes probe and jig capacitance. 
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SI\I75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 



teI I 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, tr £6 ns, 
tf <6 ns, Zgut = 50 0. 

B. Cl includes probe and jig capacitance. 
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Siy75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


3 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -5 -10 -15 -20 -25 -30 -35 -40 

lOH—H'S^'Level Output Current— mA 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

IQL-Low-Level Output Current— tnA 


FIGURE 6 


FIGURE 7 


TERMINAL OUTPUT VOLTAGE 


vs 

BUS INPUT VOLTAGE 


1 1 

Vcc = 5 V 








ta 

= 2J 

)°C 
































1 

VT- 


i 

.Vt 

+ 








































0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 



O 

> 1.0 


V I —Input Voltage— V 


FIGURE 8 
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SN75ALS160 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


> 

t; 2 


o 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 


TYPICAL CHARACTERISTICS 

BUS LOW-LEVEL OUTPUT VOLTAGE 



-10 -20 -30 -40 -50 -60 

• oh— H igh-Level Output Current— mA 
FIGURE 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


0 

0.9 



1 

■ 

■ 

■ 

■ 

m 

^ = 25 



1 

B 


■ 


1 

1 

1 

1 

1 

1 

1 

1 






















1.0 1.1 1.2 1.3 1.4 1.5 1.6 

V|— Input Voltage— V 

FIGURE 11 


1.7 



10 20 30 40 50 60 70 80 90 100 

IOL“Low-Level Output Current— mA 
FIGURE 10 

BUS CURRENT 
vs 

BUS VOLTAGE 



1 



AREA CONFORMS TO 

f PARAGRAPH 3.5.3 OF 

IEEE STANDARD 488-1978^ 

\N\\\\\\\M\\\\\\\\M\\\\i 

-2 -1 0 1 2 3 4 5 

V|/0(bus)-Bus Voltage-V 
FIGURE 12 
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ADVANCE 

INFORMATION 


SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D2618, JUNE 1986 


MEETS IEEE STANDARD 488-1978 (GPIB) 


o 8-Channel Bidirectional Transceiver 

O Designed to Implement Control Bus 
Interface 

• Designed for Single Controller 

O High-Speed Advanced Low-Power Schottky 
Circuitry 

o Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 
O High-Impedance P-N-P Inputs 



DW, J. OR N PACKAGE 
(TOP VIEW) 


te: 

71 

.J20 

Hvcc 

renC 

2 

19 

Dren 

ifcE 

3 

18 

Difc 

NDACC 

4 

17 

Dndac 

nrfdC 

5 

16 

Dnrfd 

DAVC 

6 

15 

Ddav 

EOlC 

7 

14 

lEOI 

atnC 

8 

13 

Datn 

srqC 

9 

12 

ISRQ 

gndC 

10 

11 

iDC 


TERMINAL 
I/O PORTS 


o Receiver Hysteresis ... 650 mV Typ CHANNEL identification table 

o Bus-Terminating Resistors Provided on 
Driver Outputs 

O No Loading of Bus When Device is Powered 
Down (Vcc = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS161 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
process device designed to provide the bus- 
management and data-transfer signals between 
operating units of a single controller 
instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 
SN75ALS161 provides the complete 16-wire 
interface for the IEEE 488 bus. 


NAME 

IDENTITY 

CLASS 

DC 

TE 

Direction Control 

Talk Enable 

Control 

ATN 

Attention 


SRQ 

Service Request 

Bus 

REN 

Remote Enable 

Management 

IFC 

Interface Clear . 


EOl 

End or Identify 


DAV 

Data Valid 

Data 

Transfer 

NDAC 

NRFD 

Not Data Accepted 

Not Ready for Data 


The SN75ALS1 61 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 
and terminal sides. The direction of data through 
these driver-receiver pairs is determined by the 
DC and TE enable signals. 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when Vcc = 0- The drivers are designed to handle loads up to 48 milliamperes 
of sink current. Each receiver features p-n-p transistor inputs for high input impedance and a guaranteed 
hysteresis of 400 millivolts minimum for increased noise immunity. All receivers have 3-state outputs to 
present a high impedance to the terminal when disabled. 

The SN75ALS1 61 is manufactured in a 20-pin package and is characterized for operation from 0°C to 70°C. 


ADVANCE INFORMATION documents contain 
information on new products in the sampiinp or 
preproduction phase of deveiopment. Characteristic 
data and other specifications are subject to change 
without notice. 
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Instruments 


Copyright © 1986, Texas Instruments Incorporated 


3-25 


POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 


Interface ALS Circuits 




Interface ALS Circuits 


SI\I75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 



logic symbol 

,.^( 11 ) 


.( 1 ) 


.,(13)’ 


EN1/G4 

EN2/G5 


..(14). 


,(12). 




,( 18 )._ 


,(15L 




J 16 )_ 





t> 

1 V 

VI 

1 

n 


0 

3 V 

V3 

1 

JJ 


[> 

1 S 

VT 

1 

H 


1> 

T V 

VI 

1 

u 


0 

1 V 

VI 

1 

n 


0 

2 V 

V2 

1 

n 


0 


V2 

1 

n 



I ^ 

V2 

1 

n 


tt 


, T 

J9) 

T 

(2) 

, I 

(3) 

, ! 

,(6) 

, T 

(4) 

, T 

,(5) 



IFC 

DAV 

NDAC 

NRFD 


fThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

S Designates passive-pullup outputs. 


logic diagram (positive logic) 



ATN 


EOl 


SRQ 


REN 


IFC 


DAV 


NDAC 


NRFD 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

DC TE ATN^ 

ATN^ SRQ REN IFC 

(Controlled by DC) 

EOl 

DAV NDAC NRFD 

(Controlled by TE) 

X 

X 

X 

R T R R 

T 

T R R 

H H L 

R 

L L H 

T R T T 

R 

R T T 

L L L 

T 

H L X 

R T R R 

R 

R T T 

L H X 

T R T T 

T 

T R R 


H = high ievel, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


schematics of inputs and outputs 


EQUIVALENT OF ALL 
CONTROL INPUTS 


TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 




Circuit inside dashed lines is on the driver outputs only. 


TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 



PORT 

Driver output Rgq = 30 JJ NOM 

Receiver output Rgq = 110 0 NOM 

Circuit inside dashed lines is on the driver outputs only. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Low-level driver output current 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

DW package 1125 mW 

J package 1375 mW 

N package 1150 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°Cto 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package 300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package to 720 mW at 70°C at the rate of 9.0 mW/°C, derate 
the J package to 880 mW at 70 °C at the rate of 1 1 .0 mW/°C, and derate the N package to 736 mW at 70 °C at the rate 
of 9.2 mW/°C. 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE RUS TRANSCEIVER 


recommended operating conditions 



MIN NOM MAX 


Supply voltage, Vcc 

4.75 5 5.25 

m 

High-level input voltage, V|(-( 

2 

1 V 1 

Low-level input voltage, V|l 

0.8 

■■ 

High-level output current, Iqh 

Bus ports with pullups active 

-5.2 

BuQIIII 

Terminal ports 

-800 


Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

1 Operating free-air temperature, | 

0 70 

°C 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPi 

MAX 


V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

-1.5 

mm 

'^hys 

Hysteresis (Vj-i. - V-r_) 

Bus 


0.4 

0.65 


mm 

Voh'*' 

High-level 

Terminal 

Iqh = -800 /lA 


3.5 


V 

output voltage 

Bus 

Iqh = -5.2 mA 


3.3 


VoL 

Low-level 

Terminal 

Iql = 16 ' 


0.3 

0.5 


output voltage 

Bus 

Iql = ‘18 mA 


0.35 

0.5 


l| 

Input current at 

maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

jrA 

l|H 

High-level 
input current 

Terminal 

and 

V| = 2.7 V 


0.1 

20 

/rA 

l|L 

Low-level 

input current 

control 

inputs 

V| = 0.5 V 


-10 

-100 

^A 

V|/0(bus) 

Voltage at bus port 


Driver disabled 

hlbus) = 0 

2.5 

3.0 

3.7 

V 


l|(bus) = - 1 2 mA 

- 1.5 





V|(bus) = -1.5 V to 0.4 V 

- 1.3 






V|(busj = O '! V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

-1-2.5 

-3.2 

mA 





V|(bus) = 3.7 V to 5 V 

0 


2.5 






V|(bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0. 

Vl(bus) = 0 V to 2.5 V 

-40 

/"A 

'os 

Short-circuit 

Terminal 



- 15 

-35 

-75 

mA 

output current 

Bus 



-25 

-50 

-125 

'cc 

Supply current 


No load. 

TE and DC low 


55 

75 

mA 

*-i/o(bus) 

Bus-port capacitance 


Vcc = 5 V to 0 V, 

V|/o = 0 to 2 V, f = 1 MHz 

30 

pF 


^All typical values are at '^CC = 5 V, = 25 °C. 
*VoH applies for three-state outputs only. 
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SI\i75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST 

CONDITIONS 

MIN TYP^ MAX UNIT 

Propagation delay time, 

tpLH 

low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

See Figure 1 

10 20 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

12 20 

Propagation delay time, 
low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

See Figure 2 

5 10 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

7 14 

^PZH Output enable time to high level 

TE or DC 

BUS 

(ATTN, EDI, 

REN, IFC, 

and DAV) 

Cl = 15 pF, 

See Figure 3 

30 

ns 

tpHz Output disable time from high level 

20 

tpzL Output enable time to low level 

45 

tpLZ Output disable time from low level 

20 

tpZH Output enable time to high level 

TE or DC 

Terminal 

Cl = 15 pF, 

See Figure 4 

20 

ns 

tPHZ Output disable time from high level 

25 

fPZL Output enable time to low level 

30 

tpLZ Output disable time from low level 

25 


'•’All typical values are at = 25 °C. 


FROM (BUS) 
OUTPUT UNDER 
TEST 


PARAMETER MEASUREMENT INFORMATION 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



^1.5 V ^1.5 

/ 1 (See Note B) 


TERMINAL 
INPUT 

y 

I (See Note B) 
*PLH-|4-^ 

BUS _jl(!.2.2 V 

OUTPUT / 


VOLTAGE WAVEFORMS 


tPHL-|8|->| 

— , Vqh 


VOH 


FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 



BUS 

INPUT 


TERMINAL 

OUTPUT 


i \ (See Note B) |\__ 

p 


I (See Note B) 
tPLH— tpHL - j^ »] 


H Vqh 




VoL 


VOLTAGE WAVEFORMS 


FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t,- <6 ns, 
tf <6 nsi Zgut = 50 0. 


t 

♦ 

\ 

c! 
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SI\I75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER 
TEST 



LOAD CIRCUIT 



CONTROL 
INPUT 


/ V ! 3^ 

^1.5V 

^ (See Note B) A 

! \\ /l\_ OV 

tPZH-»-l M- tPH2-*^ 


BUS 

OUTPUT 
SI OPEN 



VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 


V / V / 

CONTROL V/, V 

+1.5V -f-l-BV 

INPUT A (See Note B) A 

-/ > \ J I \— 


<P2H-*-| 
TERMINAL I 
OUTPUT I 

SI OPEN I 


»PZL-^ 


TERMINAL 
OUTPUT 
SI CLOSED 


<PHZ-H 


1/ ! V90% ' 

h I 


»PLZ-*>j (-»- 


\l.OV \J 


VOLTAGE WAVEFORMS 


- 3V 


- 0 V 

- Vqh 

- 0 V 

- «4 V 

- VoL 


FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 


NOTES: A, Cl includes probe and jig capacitance, 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zgijt = 50 n. 
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OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 



TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 


0 -5 -10 -15 -20 -25 -30 -35 -40 

•OH-Righ-Level Output Current-mA 

FIGURE 5 



FIGURE 6 



TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 
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V|— Input Voltage— V 

FIGURE 7 
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SN75ALS161 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 




> 

I 

OJ 

O) 

ra 

"o 

> 


O 

I 

O 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 


1 


J 


Vcc 
Ta = 

= 5 V 
25° C 


\ 








\ 







\ 




0 -10 -20 -40 -30 -50 -60 

IOH~R' 9 ^''Level Output Current— mA 

FIGURE 8 


BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


1 1 

Vcc = 5 V 

No load 






Ta 

= 25 C 













1 








1 








1 






0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V|— Input Voltage— V 


FIGURE 10 


BUS-LOW LEVEL OUTPUT VOLTAGE 


O 

> 


vs 



0 10 20 30 40 50 60 70 80 90 100 

IqL ~ Low-Level Output Current— mA 


FIGURE 9 


BUS CURRENT 
vs 

BUS VOLTAGE 
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\ Vcc = 5 v^$:^ 

\\\V 
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■■ 

^TA 

vWVj 
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FIGURE n 
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ADVANCE 

INFORMATION 


SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D2618, JUNE 1986 



MEETS IEEE STANDARD 488-1978 (GPIB) 


o 8-Channel Bidirectional Transceiver 

o Designed to Implement Control Bus 
Interface 

• Designed for Multicontrollers 

o High-Speed Advanced Low-Power Schottky 
Circuitry 

o Low Power Dissipation ... 46 mW Max per 
Channel 

® Fast Propagation Times ... 20 ns Max 
o High-Impedance P-N-P Inputs 
o Receiver Hysteresis . . . 650 mV Typ 

® Bus-Terminating Resistors Provided on 
Driver Outputs 


GPIB 

I/O 

PORTS 


DW PACKAGE 
(TOP VIEW) 



N DUAL-IN-LINE PACKAGE 


O No Loading of Bus When Device is Powered 
Down (Vcc = 0) 

o Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS162 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
process device designed to provide the bus- 
management and data-transfer signals between 
operating units of a multiple-controller 
instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 
SN75ALS162 provides the complete 16-wire 
interface for the IEEE 488 bus. 


(TOP VIEW) 



NC — No internal connection. 


TERMINAL 
I/O PORTS 



TERMINAL 
I/O PORTS 


The SN75ALS1 62 features eight driver-receiver 
pairs connected in a front-to-back configuration 

to form input/output (I/O) ports at both the bus and terminal sides. The direction of data through these 
driver-receiver pairs is determined by the DC, TE, and SC enable signals. The SC input allows the REN 
and IFC transceivers to be controlled independently. 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when Vqc = 0- The drivers are designed to handle loads up to 48 milliamperes 
of sink current. Each receiver features p-n-p transistor inputs for high input impedance and a guaranteed 
hysteresis of 400 millivolts minimum for increased noise immunity. All receivers have 3-state outputs to 
present a high impedance to the terminal when disabled. 

The SN75ALS162 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from 0°C to 70°C. 


ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DC 

Direction Control 


TE 

Talk Enable 

Control 

SC 

System Control 


ATN 

Attention 


SRQ 

Service Request 

Bus 

REN 

Remote Enabie 

Management 

IFC 

Interface Clear 


EOl 

End or Identify 


DAV 

Data Valid 

Data 

Transfer 

NDAC 

NRFD 

Not Data Accepted 

Not Ready for Data 


logic symbol'!' 


logic diagram (positive logic) 




ATN 

EOl 

SRQ 

REN 

IFC 

DAV 

NDAC 

NRFD 


I^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

S Designates passive-pullup outputs. 


[ 1 Denotes pin numbers for DW package. 
( ) Denotes pin numbers for N package. 



ATN 


EOl 


SRQ 


REN 


IFC 


DAV 


NDAC 


NRFD 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

SC 

DC 

TE 

ATN^ 

ATN^ 

SRQ 

REN IFC 

EOl 

DAV 

NDAC 

NRFD 





(Controlled by DC) 

(Controlled by SC) 


(Controlled by TE) 


H 

H 

H 

R 



T 


R 

R 


H 

H 

L 



R 



L 

L 

H 




R 



T 


L 

L 

L 




T 




H 

L 

X 

R 

T 


R 

R 

T 

T 


L 

H 

X 

T 

R 



T 

R 

R 

H 






T T 





L 






R R 






H = high level, L = low level, R = receive, T = transmit, X = irrelevant 

Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOl whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 


schematics of inputs and outputs 


EQUIVALENT OF ALL 
CONTROL INPUTS 



TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 



PORT 

Circuit inside dashed lines is on the driver outputs only. 


TYPICAL OF ALL I/O PORTS 


EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 




PORT 

Driver output Req = 30 Jf NOM 
Receiver output R^q = 1 10 JJ NOM 

Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Low-level driver output current 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 


DW package 1350 mW 

N package 1700 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the DW package to 864 mW at 70°C at the rate of 10.8 mV\l/°C, and 
derate the N package to 1088 mW at TO^C at the rate of 13.6 mW/°C. 


recommended operating conditions 



MIN NOM MAX 

ml 

Supply voltage, Vqc 

4.75 5 5.25 

mm 

High-level input voltage, Vg-i 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

Bus ports with 3-state outputs 

-5.2 

Msmi 

Terminal ports 

-800 


Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, T/^ 

0 70 

°C 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPl 

MAX 


V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

- 1.5 

■■ 

'^hys 

Hysteresis (Vj - Vj_) 

Bus 


0.4 

0.65 


n 

Vqh* 

High-level 

Terminal 

IqH = -800 liA 

2.7 

3.5 


V 

output voltage 

Bus 

lOH = ~ ^-2 mA 


3.3 


vql 

Low-level 

Terminal 

Iql =16 mA 


0.3 

0.5 


output voltage 

Bus 

Iql = ^8 mA 


0.35 

0.5 


h 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 


l|H 

High-level 
input current 

Terminal 

and 

V| = 2.7 V 


0.1 

20 

mA 

l|L 

Low-level 

input current 

control 

inputs 

Vi = 0.5 V 


- 10 

-100 

jrA 

V|/0(bus) 

Voltage at bus port 


Driver disabled 

•l(bus) “ 0 

2.5 

3.0 

3.7 



l|(bus) = -12 mA 

- 1.5 






V|(bus) = -1.5 V to 0.4 V 

-1.3 






Vl(bus) = 0.4 V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

-1-2.5 

-3.2 

mA 





Vl(bus) = 3.7 V to 5 V 

0 


2.5 






V|(bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0' 

V|(bus) = 0 Vto 2.5 V 

-40 

BQI 

'os 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

- 125 

icc 

Supply current 


No load, 

TE, DC, and SC low 


55 

75 

mA 

Ci/olbus) 

Bus-port capacitance 


Vcc = 5 V to 0 V, 

V|/o = 0 to 2 V, f = 1 MHz 

30 

pF 



^All typical values are at Vcc = 5 V, = 25 °C. 
*VoH applies for three-state outputs only. 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER , 

FROM 

TO 

TEST 

CONDITIONS 

MIN TYPt MAX 

UNIT 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

See Figure 1 

10 20 

ns 

Propagation delay time, 
high-to-low-level output 

12 20 

Propagation delay time, 

tpLH 

low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

See Figure 2 

5 10 

ns 

Propagation delay time, 
high-to-low-level output 

7 14 

tpzH Output enable time to high level 

TE, DC, 

or 

SC 

BUS 

(ATTN, EOl, 

REN, IFC, 

and DAV) 

Cl = 1 5 pF, 
See Figure 3 

30 

ns 

tPHZ Output disable time from high level 

20 

tpzL Output enable time to low level 

45 

tpLZ Output disable time from low level 

20 

tpzH Output enable time to high level 

TE, DC, 

or 

SC 

Terminal 

Cl = 15 pF, 

See Figure 4 

20 

ns 

tPHZ Output disable time from high level 

25 

tpzL Output enable time to low level 

30 

tpLZ Output disable time from low level 

25 


^All typical values are at Ta = 25 °C. 



PARAMETER MEASUREMENT INFORMATION 


5 V 



TERMINAL 
INPUT 


/ 1 (See Note B) | \ 


BUS 

OUTPUT 



*PHL-)4->| 



4.3 V 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



BUS 

INPUT 


-Jli. 5 V 
/ ] (Se 


(See Note Bl 


IPLH— (♦>! 


TERMINAL 

OUTPUT 




tPHL-|4->] 


3 V 

0 V 


Vqh 

■ vql 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 1. TERMIIMAL-TO-BUS FIGURE 2. BUS-TO-TERMINAL 

PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR :< 1 MHz, 50% duty cycle, t,- <6 ns, 
tf <6 ns, Zout = 50 fi. 
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SI\I75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUSI 
OUTPUT UNDER 
TEST 



LOAD CIRCUIT 



CONTROL 
INPUT 




3V 

5 V 


/ 

^ (See Note B) - 

/I \ f'\ OV 

‘PZH-*-l *PHZ-^ 

BUS I ! / ^ '^OH 

OUTPUT 
SI OPEN j 



CONTROL 
INPUT 


Vl.5V 

A 


^ ^ 3V 

Vl.5 V 

- 1 • (See Note B) 

f\\ OV 

tPZH-H 1“^ tPHZ-H r*- 

TERMINAL I \/ |-!ro"no7 Vqh 

output j ;r..= v I 


SI OPEN 


tPZL-^ 


F- ncz 


*PLZ-*>j l-»- 


TERMINAL 
OUTPUT 
SI CLOSED 


1/ 

\l.0V 1/ 

\ _ 


0 V 
»4V 

VoL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 


FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 


NOTES: A. Cl includes probe and jig capacitance. 

B, The input puise is suppiied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t|. <6 ns, 
tf <6 ns, Zgut = 50 n. 
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SN75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 







^ 

Vcc = 

5 V 
1-0/^ 


bv 





A - ^ 
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l 0 H~R' 9 ^’'Level Output Current-mA 

FIGURE 5 


Vcc = 
Ta = 2 
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IOL“Low-Level Output Current-mA 

FIGURE 6 


TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 


n 1 

Vcc = 

— 

5 V 






Ta 

= 25°C 



























Vt- 
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0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
V(— Input Voltage— V 

FIGURE 7 
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Sn75ALS162 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 


BUS-LOW LEVEL OUTPUT VOLTAGE 



-10 -20 -40 -30 -50 -60 

IOH~Hig5 Level Output Current— mA 

FIGURE 8 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


2 


01 

0.9 


1 ^ 

Vcc = 5 V 

No load 


— 




ta 

= 25 ( 

- ' 


































1.0 


1.1 1.2 1.3 1.4 1.5 

V|— Input Voltage— V 


1.6 1.7 



10 20 30 40 50 60 70 80 90 100 
IqL ~ Low-Level Output Current— mA 

FIGURE 9 

BUS CURRENT 
vs 

BUS VOLTAGE 




-2-101234 
V|/0(bu5)-Bus Voltage-V 


FIGURE 10 


FIGURE 11 
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ADVANCE SN75ALS163 

INFORMATION OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D261 1, JUNE 1986 


f * 8-Channel Bidirectional Transceivers 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 
• High-Impedance P-N-P Inputs 
• Receiver Hysteresis . . . 650 mV Typ 
• Open-Collector Driver Output Option 

• No Loading of Bus When Device is Powered 
Down (Vcc = 0) 

• Power-Up/Power-Down Protection (Glitch- 
Free) 

description 

The SN75ALS163 octal general-purpose 
interface bus transceiver is a monolithic, high- 
speed, Advanced Low-Power Schottky device. 
It is designed for two-way data communications 
over single-ended transmission lines. The 
transceiver features driver outputs that can be 
operated in either the open-collector or three- 
state mode. If Talk Enable (TE) is high, these 
outputs have the characteristics of open- 
collector outputs when Pullup Enable (PE) is low 
and of three-state outputs when PE is high. 
Taking TE low places the outputs in the 
high-impedance state. The driver outputs are 
designed to handle loads of up to 
48 milliamperes of sink current. Each receiver 
features p-n-p transistor inputs for high input 
impedance and 400 millivolts minimum of 
guaranteed hysteresis for increased noise 
immunity. 

Output glitches during power-up and power- 
down are eliminated by an internal circuit that 
disables both the bus and receiver outputs. The 
outputs do not load the bus when Vcc = 0. 

The SN75ALS1 63 is characterized for operation 
from 0°C to 70°C. 


GPIB 

I/O PORTS 


DW, J, OR N PACKAGE 
(TOP VIEW) 



TERMINAL 
I/O PORTS 


FUNCTION TABLES 





ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and ether specifications are subject to change 
without notice. 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol'*' 


logic diagram (positive logic) 


(11). 

Ml [3S] 

M2 [OCl 

EN3 [XMT] 

EN4 [RCV] 

T r 

(2) 

(1), .. 

(19) 

0 

3 (1 V/20) 

(18) 

zx- 

(3) 

y4 1 IT 


(17) 

(4) 


(16) 

^ (5) 


(15) 

• k 


(14) 

(7) 


(13) 

<8> 


(12) ^ 


(9) 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs, 
si Designates open-collector outputs. 




B1 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


> BUS 


schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS 


EQUIVALENT OF ALL INPUT/OUTPUT PORTS 





INPUT/OUTPUT 

PORT 



Driver output Rgg = 30 ^2 NOM 
Receiver output Rgg = 1 10 H NOM 


3-44 


Texas 

Instruments 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 









SI\i75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Low-level driver output current 100 mA 

Continuous total dissipation at (or below) 25°G free-air temperature (see Note 2): 

DW package 1125 mW 

J package 1375 mW 

N package 1150 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package 300°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: N package . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, derate the DW package to 720 mW at 70 “C at the rate of 9.0 mW/°C, derate 
the J package to 880 mW at 70°C at the rate of 11.0 mW/°C, and derate the N package to 736 mW at 70°C at the rate 
of 9.2 mW/°C. 


recommended operating conditions 



MIN NOM MAX 


Supply voltage, Vcc 

4.75 5 5.25 

V 

High-level input voltage, Vg-i 

2 

V 

Low-level input voltage, V||_ 

0.8 

V 

High-level output current, Iqh 

Bus ports with pullups active 

-10 


Terminal ports 

-800 


Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature range, Ty\ 

o 

o 

“C 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 

UNIT 

V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

- 1.5 

V 

'^hys 

Hysteresis (Vt+ - V-p_)^ 

Bus 


0.4 

0.65 


V 

Vqh 

High level 

Terminal 

•oh = - 

800 ^A, 

TE at 0.8 V 

2.7 

3.5 


V 

output voltage 

Bus 

•oh = - 

10 mA, 

PE and TE at 2 V 


3.3 


Vql 

Low-level 

Terminal 

•OL = 16 mA, 

TE at 0.8 V 


0.3 

0.5 


output voltage 

Bus 

•OL = mA, 

PE and TE at 2 V 


0.35 

0.5 


•oh 

High-level output current 
(open-collector mode) 

Bus 

Vq = 5.5 V, 

D and TE at 2 V 

PE at 0.8 V, 

100 

fiA 

•oz 

Off-state output current 

Bus 

PE at 2 V, 

Vq = 2.7 V 

20 

rrA 

(3-state mode) 

TE at 0.8 V 

Vq = 0.5 V 

-100 

l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 


•IH 

High-level 
input current 

Terminal 

PE or TE 

V| = 2.7 V 


0.1 

20 

HA 

•iL 

Low-level 

input current 

Terminal 

PE or TE 

V| = 0.5 V 


- 10 

-100 

pA 

•os 

Short-circuit 

Terminal 


- 15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

- 125 

•cc 

Supply current 


No load 

Terminal outputs low and enabled 


42 

56 

mA 


Bus outputs low and enabled 


52 

70 

Ci/o(bus) 

Bus-port capacitance 


Vcc = 5 V or 0 V, V|/o = 0 to 2 V, 
f = 1 MHz 

30 

pF 


’•’All typical values are at VqC = 5 V, T/\ = 25°C. 

t Hysteresis is the difference between the positive-going input threshold voltage, V7 + , and the negative-going input threshold voltage, V j _ . 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYpf MAX 

UNIT 

Propagation delay time, 

^*^*'*^ low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

See Figure 1 

10 20 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

12 20 

Propagation delay time, 
low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

See Figure 2 

5 10 

ns 

Propagation delay time, 

tpHL 

high-to-low-level output 

7 14 

tp2H Output enable time to high level 

TE 

Bus 

Cl = 15 pF, 

See Figure 3 

11 20 

ns 

tpHZ Output disable time from high level 

3 10 

tpzL Output enable time to low level 

18 35 

IPLZ Output disable time from low level 

5 20 

tpzH Output enable time to high level 

TE 

Terminal 

Cl = 15 pF, 

See Figure 4 

CJl 

O 

ns 

tp|-|2 Output disable time from high level 

CO 

ro 

o 

tpzL Output enable time to low level 

9 20 

tpLZ Output disable time from low level 

o 

CM 

00 

ten Output pull-up enable time 

PE 

Bus 

Cl = 15 pF, 

See Figure 5 

3 10 

ns 

t(j|s Output pull-up disable time 

4 12 


^All typical values are at = 25 °C. 
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SI\I75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 




TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 




VOLTAGE WAVEFORMS 


FIGURE 2. BUS.TO-TERMINAL PROPAGATION DELAY TIMES 




TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, 50% duty cycle, t^ < 6 ns, 
tf < 6 ns, Zgut = 50 0. 

B. Cl includes probe and jig capacitance. 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 



TEST CIRCUIT 


VOLTAGE WAVEFORMS 


FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES; A. The input pulse is supplied by a generator having the following characteristics; PRR < 1 MHz, 50% duty cycle, t^ < 6 ns, 
tf < 6 ns, Zjjm = 50 n. 

B. Cl includes probe and jig capacitance. 
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OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -5 -10 -15 -20 -25 -30 -35 -40 

• 0 H—^^' 9 ^‘Level Output Current— mA 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

lOL-Low-Level Output Current— mA 


FIGURE 6 


FIGURE 7 


TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 


Vcc = 5 V 

■ 

■ 

■ 

■ 

■ 

■ 

fl 

Ta 

= 2i 

5°C 

1 

1 

■ 

■ 

■ 

■ 





1 

1 

■ 

■ 

■ 

1 





■ 

1 

■ 

■ 

■ 

1 





1 

1 

W- 


B 





1 

1 

■ 



1 


■ 

■ 

■ 


1 

j 



B 





■ 

1 

i 



B 






■■1 





q I I 1 I ^ 1 1 ' I I ^ I 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 


V|— Input Voltage— V 



FIGURE 8 
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SN75ALS163 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 


BUS LOW-LEVEL OUTPUT CURRENT 
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INFORMATION 


SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


I * 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 
Interface 

o Designed for Multicontrollers 

o High-Speed Advanced Low-Power Schottky 
Circuitry 

o Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 
o High-Impedance P-N-P Inputs 
O Receiver Hysteresis . . . 650 mV Typ 

o Bus-Terminating Resistors Provided on 
Driver Outputs 

O No Loading of Bus When Device is Powered 
Down (Vcc = 0) 

O Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS164 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed to meet the requirements of 
IEEE Standard 488-1978. Each transceiver is 
designed to provide the bus-management and 
data-transfer signals between operating units of 
a multiple-controller instrumentation system. 
When combined with the SN75ALS160 octal 
bus transceiver, the SN75ALS1 64 provides the 
complete 16-wire interface for the IEEE 488 bus. 

The SN75ALS1 64 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 
and terminal sides. All outputs are disabled (at 
a high-impedance state) during Vcc power-up 
and power-down transitions for glitch-free 
operation. The direction of data flow through 
these driver-receiver pairs is determined by the 
DC, TE, and SC enable signals. The 
SN75ALS164 is identical to the SN75ALS162 
with the addition of an OR gate to help simplify 
board layouts in several popular applications. 
The ATN and EOl signals are ORed to pin 21, 
which is a standard totem-pole output. 


□2908, JUNE 1986 


GPIB 

I/O 

PORTS 


DW PACKAGE 
(TOP VIEW) 


SC 

TE 

^ REN 
IFC 
NDAC 
J NRFD 
S DAV 
EOl 
ATN 
^ SRQ 
NC 
GND 



Vcc 

ATN -E EOl 
REN ^ 
IFC 
NDAC 
NRFD I 
DAV r 

EOl 

ATN 

SRO 

NC 

DC 


TERMINAL 
I/O PORTS 


GPIB 

I/O 

PORTS 


N DUAL-IN LINE PACKAGE 
(TOP VIEW) 



NC — No internal connection, 


CHANNEL IDENTIFICATION TABLE 


NAME 

IDENTITY 

CLASS 

DC 

Direction Control 


TE 

Talk Enable 

Control 

SC 

System Control 


ATN 

Attention 


SRQ 

Service Request 

Bus 

REN 

Remote Enable 

Management 

IFC 

Interface Clear 


EOl 

End or Identify 


ATN -1- EOl 

ATN logical OR EOl 

Logic 

DAV 

NDAC 

NRFD 

Data Valid 

Not Data Accepted 
Not Ready for Data 

Data 

Transfer 


ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage Vcc is 0. The drivers are designed to handle loads up 
to 48 milliamperes of sink current. Each receiver features p-n-p transistor inputs for high input impedance 
and a guaranteed hysteresis of 400 millivolts minimum for increased noise immunity. All receivers have 
3-state outputs to present a high impedance to the terminal when disabled. 

The SN75ALS164 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from 0°C to 70 °C. 


logic symbol'!' 

[131(12) 


logic diagram (positive logic) 


, [ 2 ] ( 2 ) 


, [IKII 


116) 

(14) 


[171 

(15) 


EN1/G4 

EN2/G5 

EN3 


[151 

(13) 


[221 

( 20 )^ 


[211 

(19). 


[181 

,( 16 )^ 


[201 
, (18), 


[191 

,(17) 


a 


>1 

5 

4 

b 

EN6 




> 

TV 

VI 



XT 



> 

6 V 

V6 

1 


XT 



> 

Tg 

VT 

1 


XT 



> 

3 V 

V3 

1 


JJ 



> 

3 V 

V3 

1 


JT 



> 

2 V 

V2 

1 


XT 



> 

2^ 

V2 

1 


XT 


0 

2^ 

V2 



XT 








ATN 

ATN+EOI 

EOl 

SRQ 

REN 


NRFD 


iThiis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

^ Designates passive-pullup outputs. 


[ 1 Denotes pin numbers for DW package. 
( ) Denotes pin numbers for N package. 
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OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS 

BUS-MANAGEMENT CHANNELS 

DATA-TRANSFER CHANNELS 

SC 

OC 

TE 

ATNt 

ATN^ 

SRQ 

REN IFC 

EOl 

DAV 

NDAC 

NRFD 





(Controlled by DC) 

(Controlled by SC) 


(Controlled by TE) 


H 

H 

H 

R 



T 


R 

R 


H 

H 

L 



R 



L 

L 

H 




R 





L 

L 

L 




T 





H 

L 

X 

R 

T 


R 

R 

T • 

T 


L 

H 

X 

T 

R 


T 

T 

R 

R 

H 






T T 





L 






R R 






H = high level, L = low level, R = receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

^ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EDI whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 


ATN + EOI FUNCTION TABLE 


1 INPUTS 

OUTPUT 

ATN -t- EOl 

ATN 

EOl 

H 

X 

H 

X 

H 

H 

L 

L 

■ L 
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SI\I75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


schematics of inputs and outputs 



EQUIVALENT OF ALL 
CONTROL INPUTS 


TYPICAL OF SRQ, NDAC, and NRFD 
GPIB I/O PORT 




TYPICAL OF ALL I/O PORTS 


Circuit inside dashed lines is on GPIB I/O ports only. 

ATN+EOI OUTPUT 


EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 



Driver output Rgq = 30 n NOM 

Receiver output Rgq = 110 0 NOM 

Circuit inside dashed lines is on GPIB I/O ports only. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Low-level driver output current 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

DW package 1350 mW 

N package 1700 mW 

Operating free-air temperature range . 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds: DW or N package .... 260 °C 

NOTES: 1. All voltage values are with respect to network ground terminal. 

2. For operation above 25°C free-air temperature, derate the DW package to 864 mW at 70°C at the rate of 10.8 mW/°C, 
and derate the N package to 1088 mW at 70 °C at the rate of 13.6 mW/^C. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


recommended operating conditions 



MIN NOM MAX 

[IQQI 

Supply voltage, Vqq 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

mm 

Low- level input voltage, V|l 

0.8 

mi 

High-level output current, Iqh 

Bus ports with 3-state outputs 

-5.2 


Terminal ports 

-800 

mA 

ATN-t-EOl 

-400 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 



Operating free-air temperature, 

0 70 

°C 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 


V|K Input clamp voltage 

l| = -18 mA 

-0.8 -1.5 

V 

'^hys Hysteresis (V-p+ - Vj_) 

Bus 


0.4 0.65 

V 

Vqh^ High-level output voltage 

Terminal 

Iqh ~ ~ 800 fiA 

2.7 3.5 

V 

Bus 

l0H.= -5.2 mA 

2.5 3.3 

ATN -f EOl 

Iqh = -400 nA 

2.7 

Vql Low-level output voltage 

Terminal 

IqL =16 mA 

0.3 0.5 

V 

Bus 

IqL = 48 mA 

0.35 0.5 

ATN -t EOl 

Iql = A mA 

0.4 

. Input current at 

l| 

maximum input voltage 

Terminal 5 

V| = 5.5 V 

0.2 100 

HA 

ATN, EOl 

Vi = 5.5 V 

200 

l|H High-level input current 

Terminal 

V| = 2.7 V 

0.1 20 

y.A 

control 

ATN, EOl 

V| = 2.7 V 

40 

l|L Low-level input current 

Terminal, 

control 

V| = 0.5 V 

-10 -100 

^^A 

ATN, EOl 

V| = 0.5 V 

-500 

V|/0(bus) Voltage at bus port 

Driver disabled 

h(bus) - 0 

2.5 3.0 3.7 

V 

hlbus) = -12 mA 

-1.5 

l|/0(bus) Current into bus port 

Power on 

Driver disabled 

V|(bus) = -1.5 V to 0.4 V 

-1.3 

mA 

V|(bus) = 0-A V to 2.5 V 

0 -3.2 

Vl(bus) = 2.5 V to 3.7 V 

-1-2.5 

-3.2 

V|(bus) = 3.7 V to 5 V 

0 2.5 

V|(bus) = 5 V to 5.5 V 

0.7 2.5 

Power off 

VeC = 0, V|(bus) = 0 V to 2.5 V 

-40 

/*A 

IqS Short-circuit output current 

Terminal 


-15 -35 -75 

mA 

Bus 


-25 -50 - 125 

ATN-i-EOI 


-10 -100 

Ice Supply current 

No load, TE, DC, and SC low 

55 75 

mA 

Ci/o(bus) Bus-port capacitance 

Vec “ 5 V to 0 V, 

V|/o = 0 to 2 V, f = 1 MHz 

30 

pF 



I^AII typical values are at Vqc = 5 V, = 25 °C. 
^Vqh applies for three-state outputs only. 

^Except ATN and EOl terminal pins. 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE RUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST 

CONDITIONS 

MIN TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

10 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

See Figure 1 

12 

20 




tPLH 

Propagation delay time 





10 


low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 



'PHL 

Propagation delay time, 
high-to-low-level output 

See Figure 2 

7 

14 


tPLH 

Propagation delay time, 
low-to-high-level output 

Terminal ATN 

or 

Terminal EOl 

ATN -1- EOl 

Cl = 1 5 pF, 

See Figure 3 

3.5 

10 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

Terminal ATN 

or 

Terminal EOl 

ATN -1- EOl 

Cl = 15 pF, 

See Figure 3 

7 

15 

ns 

tPZH 

Output enable time to high level 

TE, DC, 

BUS 


30 


tPHZ 

Output disable time from high level 

(ATTN, EOl, 

Cl = 1 5 pF, 

20 

ns 

tPZL 

Output enable time to low level 

SC 

REN, IFC, 

See Figure 4 

45 

tPLZ 

Output disable time from low level 

and DAV) 


20 


tPZH 

Output enable time to high level 

TE, DC, 



20 


tPHZ 

Output disable time from high level 

Terminal 

Cl = 15 pF, 

25 

ns 

tPZL 

Output enable time to low level 

SC 

See Figure 5 

30 

tPLZ 

Output disable time from low level 



25 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


5 V 


FROM (BUS) 
OUTPUT UIMDER 
TEST 



4.3 V 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 



TERMINAL 
INPUT 


Vl 

/ I (See Note B) i \. 


BUS 

OUTPUT 



*PHL H ►! 

Vqh 


■ VqH 


BUS 

INPUT 


/ | (See Note B) l\_ 


-1.5 V 

'| (See Note B) 

»PLH-j^ tpHL-|4— ►! 


TERMINAL 

OUTPUT 


/ 


.-t '^OH 


VOL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 


TEST 

POINT Vcc 



FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 




LOAD CIRCUIT 

FIGURE 3. ATN-fEOI PROPAGATION DELAY TIMES 


NOTES: 


A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR £ 1 MHz, 50% duty cycle, t,- <6 ns, 
tf <6 ns, Zgy( = 50 n. 

C. All diodes are 1N916 or 1N3064. 
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SI\I75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 


FROM (BUS) 
OUTPUT UNDER 
TEST 



LOAD CIRCUIT 




FIGURE 4. BUS ENABLE AND 
DISABLE TIMES 


V / V / 3V 

CONTROL \,/, ^ ,, V 

iMoiiT “fc ^ ^ dr ^ 

INPUT A (See Note B) A 

f\\ OV 

»PZH-^ |<^ tPHZ-H |-^ 

TERMINAL I I / I ^qh 

OUTPUT 
SI OPEN I 

OV 


<PZL-»^ [-fr- 


1/ ! V 90% 


<PLZ-*H 1-^ 


TERMINAL 
OUTPUT 
SI CLOSED 


\ ' / 

\1.0V 1/ 

^0.7 V 


VOLTAGE WAVEFORMS 

FIGURE 5. TERMINAL ENABLE 
AND DISABLE TIMES 


«4 V 


VoL 


NOTES: A. Cl includes probe and jig capacitance. 

B. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zout “ 
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SI\I75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 


vs 

HIGH-LEVEL OUTPUT CURRENT 



TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 


l0H“R'9l’’Level Output Current— mA 


IOL“Low-Level Output Current— mA 


FIGURE 6 


FIGURE 7 


TERMINAL OUTPUT VOLTAGE 



vs 



V|— Input Voltage— V 


FIGURE 8 
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SN75ALS164 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


S 3 
o 
> 


X 

o 

> 



2 


o 

> 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 






Vcc 
Ta = 

= 5 V 
25°C 


\ 

Nv 






\ 

\ 






\ 

\ 



0 -10 -20 -30 -40 -50 -60 

lOH-HiQh'Level Output Current-mA 
FIGURE 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 


1 1 

Vcc = 5 V 

No load 







\ = 25 

'c 


































0 

0.9 


1.0 1.1 1.2 1.3 1.4 1.5 1.6 

V|— Input Voltage— V 

FIGURE 11 


1.7 



10 20 30 40 50 60 70 80 90 100 

IOL“Low-Level Output Current-mA 
FIGURE 10 

BUS CURRENT 
vs 

BUS VOLTAGE 



AREA CONFORMS TO 
Jn PARAGRAPH 3.5.3 OF 

IEEE STANDARD 488-1978^ 

0 12 3 4 

V|/0(bus)-Bus Voltage-V 

FIGURE 12 
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ADVANCE 

INFORMATION 


SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


D3011, JUNE 1986 


MEETS IEEE STANDARD 488-1978 (GPIB) 


f * 8-Channel Bidirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ... 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 
• High-Impedance P-N-P Inputs 
• Receiver Hysteresis . . . 650 mV Typ 

O IMo Loading of Bus When Device is Powered 
Down (Vcc = 01 

• Power-Up/Power-Down Protection (Glitch- 
Free) 

• Driver and Receiver Can Be Disabled 
Simultaneously 

description 

The SN75ALS165 eight-channel general- 
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over single-ended transmission 
lines. It is designed to meet the requirements of 
IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 
either the passive-pullup or three-state mode. If 
Talk Enable (TE) is high, these ports have the 
characteristics of passive-pullup outputs when 
Pullup Enable (PE) is low and of three-state 
outputs when PE is high. Taking TE low places 
these ports in the high-impedance state. Taking 
TE and PE low places both the drivers and 
receivers in the high-impedance state. The driver 
outputs are designed to handle loads up to 48 
milliamperes of sink current. 

An active turn-off feature has been incorporated 
into the bus-terminating resistors so that the 
device exhibits a high impedance to the bus 
when Vcc = 0- When combined with the 
SN75ALS161 or SN75ALS162 management 
bus transceiver, the pair provides the complete 
16-wire interface for the IEEE 488 bus. 



TERMINAL 
I/O PORTS 


FUNCTION TABLES 


EACH DRIVER EACH RECEIVER 


INPUTS 

OUTPUT 


INPUTS 

OUTPUT 

D TE PE 

B 

B TE PE 

D 

I 

X 

X 

H 


L L H 

L 

L H X 

L 


H L H 

H 

H X L 



X H X 

Z 

X L X 

zt 


XXL 

Z 

H = high level, L = low level, X = irrelevant. 


Z = high-impedance state. 

^This is the high-impedance state of a normal 3-state 
output modified by the internal resistors to Vqq and 
ground. 


The SN75ALS165 is manufactured in a 20-pin 
package and is characterized for operation from 
0°C to 70°C. 


ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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Interface ALS Circuits 


SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol'^ 


logic diagram (positive logic) 


(11). 

Ml I3S1/G5 

M2 [OC] 

EN3 (XMT) 

5EN4 [RCV) 

T r 

,(21. 


H 

(19) 

o 

3 (1 V/2^) 

(18) 

(17) 

(3) 

V4 1 IT 


(4) 


(16) 

(5) 


(15) 

T (6) 


(14) 

T (7) 


(13) 

(8) 


(12) 


(9) 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


^This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

V Designates 3-state outputs. 

S Designates passive-pullup outputs. 




schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS 



EQUIVALENT OF ALL INPUT/OUTPUT PORTS 



Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage 5.5 V 

Low-level driver output current 100 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

DW package 1125 mW 

J package 1375 mW 

N package 1150 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package 300 °C 

Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package .... 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal, 

2. For operation above 25 °C free-air temperature, derate the DW package to 720 mW at 70 °C at the rate of 9.0 mW/ °C, derate 
the J package to 880 mW at 70°C at the rate of 1 1.0 mW/°C, and derate the N package to 736 mW at 70°C at the rate 
of 9.2 mW/°C. 


recommended operating conditions 


- 

MIN NOM MAX 


Supply voltage, V^c 

4.75 5 5.25 

V 

High-level input voltage, V|h 

2 

v 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

Bus ports with pullups active 

-5.2 


Terminal ports 

-800 

{xA 

Low-level output current, Iql 

Bus ports 

48 

mA 

Terminal ports 

16 

Operating free-air temperature, 

o 

O 

°C 
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SI\I75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP^ 

MAX 


V|K 

Input clamp voltage 


l| = -18 mA 


-0.8 

- 1.5 

V 

^hys 

Hysteresis 
(Vt+ - Vt_) 

Bus 


0.4 

0.65 


V 

VOH^ 

High-ievel 

Terminal 

Iqh ” “ 800 fiA, 

TE at 0.8 V 

2.7 

3.5 



output voltage 

Bus 

IqH = - 5.2 mA, 

PE and TE at 2 V 

2.5 

3,3 



VoL 

Low-level 

Terminal 

Iql = 1 6 "TiA, 

TE at 0,8 V 


0.3 

0.5 


output voltage 

Bus 

Iql = 48 mA, 

TE at 2 V 


0.35 

0,5 


l| 

Input current at 
maximum input voltage 

Terminal 

V| = 5.5 V 


0.2 

100 

f'A 

l|H 

High-level input current 

Terminal 

and 

V| = 2.7 V 


0.1 

20 

/rA 

1|L 

Low-level input current 

control 

inputs 

V| = 0.5 V 


-10 

-100 


V|/0(bus) 

Voltage at bus port 



i|(bus) - 0 

2.5 

3.0 

3.7 





'l(bus) = -12 mA 

-1.5 







Vl(bus) = -1.5 V to 0.4 V 

-1.3 







V|(bus) = 0.4 V to 2.5 V 

0 


-3.2 


l|/0(bus) 

Current into bus port 

Power on 

Driver disabled 

V|(bus) = 2.5 V to 3.7 V 

-t-2.5 

-3.2 

mA 






V|(bus) = 3.7 V to 5 V 

0 


2.5 







V|(bus) = 5 V to 5.5 V 

0.7 


2.5 




Power off 

Vcc = 0- 


V|(bus) = 0 V to 2.5 V 

-40 

irA 

lOS 

Short-circuit 

Terminal 


-15 

-35 

-75 

mA 

output current 

Bus 


-25 

-50 

- 125 

'cc 

Supply current 


No load 

Terminal outputs low and enabled 


42 

56 

mA 


Bus outputs low and enabled 


52 

70 

*-i/o(bus) 

Bus-port capacitance 


Vcc = 5 V to 0 V, V|/o = 0 to 2 V, 
f = 1 MHz 

30 

pF 


I^AII typical values are at Vqc = 5 V, = 25 °C. 
^Vqh applies for three-state outputs only. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vcc = 5 V 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

MIN TYP^ 

MAX 


tPLH 

Propagation delay time, 
low-to-high-level output 

Terminal 

Bus 

Cl = 30 pF, 

10 

20 

ns 

tPHL 

Propagation delay time, 
high-to-low-level output 

See Figure 1 

12 

20 

tPLH 

Propagation delay time, 
low-to-high-level output 

Bus 

Terminal 

Cl = 30 pF, 

5 

10 

ns 

tPHL 

Propagation delay time. 

See Figure 2 


14 

high-to-low-level output 






tpZH 

Output enable time to high level 




11 

20 


tPHZ 

Output disable time from high level 

TE 

Bus 

Cl = 15 pF, 

3 

10 

ns 

tpZL 

Output enable time to low level 

See Figure 3 

18 

35 

tPLZ 

Output disable time from low level 




5 

20 


tPZH 

Output enable time to high level 




5 

20 


tPHZ 

Output disable time from high level 

TE 

Terminal 

Cl = 15 pF, 

8 

20 

ns 

tPZL 

Output enable time to low level 

See Figure 4 

9 

20 

tPLZ 

Output disable time from low level 




8 

20 


ten 

Output pull-up enable time 

PE 

Terminal 

Cl = 15 pF, 

3 

10 


tdis 

Output pull-up disable time 

See Figure 5 

4 

12 



^All typical values are at = 25 °C. 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1.TERMINAL-TO-BUS PROPAGATION DELAYTIMES 



TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2,BUS-TO-TERMINAL PROPAGATION DELAY TIMES 


5 V 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t,- <6 ns, 
tf <6 ns, Zout = 

B. Cl includes probe and jig capacitance. • 
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SN75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


PARAMETER MEASUREMENT INFORMATION 



TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4. TE-TO-TERMINAL ENABLE AND DISABLE TIMES 



teI I 

TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, 50% duty cycle, t^ <6 ns, 
tf <6 ns, Zout 0. 

B. Cl includes probe and jig capacitance. 
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SI\I75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 



TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 



0 -5 -10 -15 -20 -25 -30 -35 -40 

lOH-High-Level Output Current— mA 

FIGURE 6 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 


vs 



0 10 20 30 40 50 60 

l0L~Low-Level Output Current— mA . 

FIGURE 7 


TERMINAL OUTPUT VOLTAGE 


vs 

BUS INPUT VOLTAGE 



FIGURE 8 
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VoH~H'9f’'l-evel Output Voltage—' 


SI\I75ALS165 

OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS LOW-LEVEL OUTPUT VOLTAGE 


0.6 


0.5 


0.4 


0.3 


0.2 


0.1 


0 

0 -10 -20 -30 -40 -50 -60 0 10 20 30 40 50 60 70 80 90 100 

•OH-High-Level Output Current— mA Iql— L ow-Level Output Current-mA 

FIGURES FIGURE 10 


4 


> 3 
I 

0) 

O) 

CQ 

o 

> 

5 2 

Q. 

3 

0 

1 

o 

> 1 


0 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

V|— Input Voltage— V 
FIGURE 11 


BUS OUTPUT VOLTAGE 


vs 

TERMINAL INPUT VOLTAGE 
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I 

■ • High-Speed, Low-Power ALS Design 
I • 3-State TTL Compatible 
I • Single 5-V Supply Operation 

• High Output Impedance in Power-Off 
Condition 

• Complementary Output Enable Inputs 

o Improved Replacement for the AM26LS31 


SN75ALSig2 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 

D2904, JULY 1985 

SN75ALS192 . . . D, J. N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


iaH 


Hvcc 

iyC 

2 

15 

I]4A 

izC 

3 

14 

U4Y 

ENABLE GC 

4 

13 

J4Z 

2ZC 

5 

12 

H ENABLE G 

2AC 

6 

1 1 

J3Z 

iaE 

7 

10 

J3Y 

GNDC 

8 

9 

J3A 


description 

This quadruple complementary-output line driver 
is designed for data transmission over twisted- 
pair or parallel-wire transmission lines. It meets 
the requirements of EIA Standard RS-422-A and 
is compatible with 3-state TTL circuits. 
Advanced Low-Power Schottky technology 
provides high speed without the usual power 
penalties. Standby supply current is typically 
only 26 milliamperes, while typical propagation 
delay time is less than 10 nanoseconds. 


FUNCTION TABLE (EACH DRIVER) 


INPUT 

A 

ENABLES 

OUTPUTS 

G 

G 

Y 


H 


X 

■a 


L 



H 

H 

H 


H 

H 

m 

L 


■■ 

L 

H 

X 

L 

H 

Z 

Z 


H = liigti level, L = low level, 
2 = high impedance (off), 

X = irrelevant 


High-impedance inputs maintain input currents low, less than 1 microampere for a high level and less than 
1 00 microamperes for a low level. Complementary control inputs, G and G, allow these devices to be enabled 
at either a high input level or low input level. The SN75ALS192 is capable of data rates in excess of 20 
megabits per second and is designed to operate with the SN75ALS193 quadruple line receiver. 



The SN75ALS192 is characterized for operation from 0°C to 70°C. 


logic symbol'!' logic diagram (positive logic) 



tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 


PRODUCTION DATA documents contain 
information current as of publication date. 
Products conform to specifications per the terms 
of Texas Instruments standard warranty. 
Production processing does not necessarily 
include testing of all parameters. 
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Interface ALS Circuits 


SI\l75ALSig2 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage, V| 7 V 

Output off-state voltage 5.5 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

D package 950 mW 

J package 1000 mW 

N package 875 mW 

Operating free-air temperature range 0°C to 70°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260°C 


NOTES; 1. All voltage values except differential output voltage Vqd st® respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, refer to the Dissipation Derating T able. In the J package, SN75AL^1 92 chips 
are glass mounted. 


DISSIPATION DERATING TABLE 


PACKAGE 

Ta “ 25 °C 
POWER RATING 

DERATING 

FACTOR 

ABOVE 

Ta 

Ta = 70“ 
POWER RATING 

D 

950 mW 

7.6 mW/°C 

25°C 

608 mW 

J (Glass mount) 

1 000 mW 

8.2 mW/^C 

28 ‘>0 

656 mW 

N 

875 mW 

7.0 mW/°C 

25°C 

■ 560 mW 
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SI\l75ALSig2 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 


recommended operating conditions 



MIN NOM MAX 


Supply voltage, Vqc 

4.75 5 5.25 

V 

High-level input voltage, Vg-i 

2 

V 

Low-level input voltage, V|l 

0.8 

■■ 

High-level output current, Iqh 

-20 


Low-level output current, Iql 

20 


Operating free-air temperature, 

0 70 

°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP* MAX 

BBO 

V|K Input clamp voltage 

Vcc = 4.75 V, l| = - 18 mA 

-1.5 

V 

'^OH High-level output voltage 

Vcc = 4.75 V, Iqh = - 20 mA 

2.5 

V 

Vql Low-level output voltage 

Vcc = 4.75 V, Iql = 20 mA 

0.5 


Iqz Off-state (high-impedance statel output current 

Vcc “ 5.25 V 

Vq = 0.5 V 

-20 

4A 

Vq = 2.5 V 

20 

l| Input current at maximum input voltage 

Vcc = 5.25 V, V| = 7 V 

0.1 


l|f-l High-level input current 

Vcc = 5.25 V, V| = 2.7 V 

20 


IlL Low-level input current 

Vcc = 5.25 V, V| = 0.4 V 

0.2 


IqS Short-circuit output current* 

Vcc = 5.25 V 

-30 -150 


IqC Supply current (all drivers) 

Vcc = 5.25 V, All outputs disabled 

26 45 



^All typical values are at V^c = 5 V, Ta = 25°C. 

*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C (see Figure 1) 



PARAMETER 

TEST CONDTIONS 

MIN TYP MAX 

UNIT 

tpLH Propagation delay time, low-to-high-level output 


6 13 

ns 

tpHL Propagation delay time, high-to-low-level output 

Cl = 30 pF, SI and S2 open 

9 14 

ns 

Output-to-output skew 

3 6 

ns 

tpzH Output .enable time to high level 

RL = 75 n 

11 15 

ns 

tpzL Output enable time to low level 

Rl = 180 S2 

16 20 

ns 

tpHZ Output disable time from high level 

Cl = 10 pF, SI and S2 closed 

8 15 

ns 

tpLZ Output disable time from low level 

o 

CM 

CO 

ns 
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Interface ALS Circuits 


SN75ALSig2 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


A ^ 1.3V ^1 ^1 .3 V 


•3 V 
. 0 V 




»PHL 


(See Note A) 

OUTPUT Y I / ! \l-5V 

^ ^ 

Skew-*) )*- I Skew-k-*| 


^1- Vqh 

Vql 


•PHL-H- 


U— <PLH— *1 


f 


I/-V0H 

Vql 


PROPAGATION DELAY TIMES AND SKEW 



WAVEFORM 1 I SI closed, Vi sy/ 
(See Note C) I T 


51 and 

52 closed 

1/ t 1.5 V 


tPHZ4< *^0 5 v 0 - 5 V 


VOL 


WAVEFORM 2 
(See Note C) 


51 open, 

52 closed 


-1.5 V 
/ 0 V 


-_^t Vqh 

Ajlil 1.5 V 


51 and 

52 closed 


ENABLE AND DISABLE TIMES 
VOLTAGE WAVEFORMS 


TEST 

POINT Vcc 



TEST CIRCUIT 

NOTES: A. When measuring propagation delay times and skew, switches SI and S2 are open, 

B. Each enable is tested separately. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the enable inputs. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the enable inputs. 

D. Cl includes probe and jig capacitance. 

E. All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zoyt = 50 n, t^ < 15 ns, and 
tf < 6 ns. 

FIGURE 1. SWITCHING TIMES 
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SN75ALSig2 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 



Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 


O 

i 

O 

> 



r~~i 

RL = 470 S2 to Vcc 
See Note 3 


1 




25 C 






■ 







■ 







■ 







■ 

■ 






■■■■ 

1 



0.5 1.0 1.5 2.0 2.5 

V|— Enable G Input Voltage— V 

FIGURE 6 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


3.0 


5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 
1.0 
0.5 

0 


Vcc'=5 V 
-lOH = -2C 
See Note 3 
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FIGURE 8 


Z OUTPUT VOLTAGE 


> 

I 

0) 

(D 

"o 

> 


O 

I 

o 

> 


vs 
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0 0.5 1.0 1.5 2.0 2.5 3.0 

V|— Enable G Input Voltage— V 


FIGURE 7 

HIGH-LEVEL OUTPUT VOLTAGE 


vs 



0 -20 -40 -60 -80 -100 


Iqh— R'S l^'Level Output Current— mA 


FIGURE 9 


NOTES: 3. The A input is connected to Vqq during the testing of the Y outputs and to ground during the testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to Vqq during the testing of the Z outputs. 
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SI\I75ALS192 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
0.5 


> 

ii 0.4 

C7) 

<0 

0 

> 

1 

3 

o 

"o) 

s 0.2 

g 
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O 

> 


0 

0 10 20 30 40 50 60 70 80 

TA-Ffee-Air Temperature— °C 
FIGURE 10 


Vcc = 5 V 
-IOL = 20r 
See Note ^ 














































































SUPPLY CURRENT 


vs 



01 2345678 

VcC“Supply Voltage— V 
FIGURE 12 


LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 



Iql— L ow-Level Output Current-mA 
FIGURE 11 

SUPPLY CURRENT 




2 3 4 5 6 

Vcc— Supply Voltage— V 
FIGURE 13 


NOTES: 3. The A input is connected to Vqc during the testing of the Y outputs and to ground during the testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to Vqq during the testing of the Z outputs. 
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SI\I75ALS192 

QUADRUPLE DIFFERENTIAL LINE DRIVERS 


TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
vs 

FREQUENCY 



10 k 100 k 1M 10 M 100 M 
f— Frequency— Hz 
FIGURE 14 
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ADVANCE 
INFORMATION 

• Meets EIA Standards RS-422-A, RS-423-A. 
and RS-485 

• Meets CCITT Recommendations V.10, 

V.11, X.26, and X.27 

o Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 
Range ... -7 V to 7 V 

• Input Sensitivity . . . ±200 mV 

• Input Hysteresis ... 120 mV Typ 
o High Input Impedance . . . 12 kO Min 

• Operates from Single 5-Volt Supply 

• Low Ice Requirements: 

Ice ... 35 mA Max 

O Improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALS1 93 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
and wafer fabrication. This, in turn, provides 
significantly less power requirements and 
permits much higher data throughput than other 
designs. The device meets the specifications of 
EIA Standards RS-422-A, RS-423-A, and 
RS-485. It features three-state outputs that 
permit direct connection to a bus-organized 
system with a Fail-Safe design that ensures the 
outputs will always be high if the inputs are 
open. 

The device is optimized for balanced multipoint 
bus transmission at rates up to 1 0 megabits per 
second. The input features high input 
impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of 
± 200 millivolts over a common-mode input 
voltage range of -7 to 7 volts. It also features 
active-high and active-low enable functions that 
are common to the four channels. The 
SN75ALS193 is designed for optimum 
performance when used with the SN75ALS1 92 
quadruple differential line driver. 

The SN75ALS1 93 is characterized for operation 
from 0°C to 70°C. 


SN75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 

• D2931, JUNE 1986 


J DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


ibC 


Jl6 

Hvcc 

iaC 

2 

15 


iyC 

3 

14 

Il4A 

gC 

4 

13 

Il4Y 

2Y C 

5 

12 

Dg 

2A1: 

6 

11 

H 3Y 

2BC 

7 

10 

H 3A 

GND C 

8 

9 

Il3B 


logic symbol'^ 



'^This symbol is in accordance with ANSI/IEEE Std91-1984 and 
lEC Publication 617-12. 

logic diagram (positive logic) 



ADVANCE INFORMATION documents contain 
information on new products in the samplinp or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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SI\I75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL 

A-B 

ENABLES 

OUTPUT 

Y 

G G 

V|D a 0.2 V 

H X 

X L 

H 

H 

-0.2 V < V|D < 0.2 V 

H X 

X L 

? 

? 

V|D s -0.2 V 

H X 

X L 

L 

L 

X 

L H 

2 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
2 = high-impedance (off) 


schematics of inputs and outputs 









SI\l75ALSig3 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vqc (see Note 1) 7V 

Input voltage, A or B inputs ±15V 

Differential input voltage (see Note 2) ±15 V 

Enable input voltage 7 V 

Low-level output current 50 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 3) 1025 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range -65°C to 150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds 300°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operation above 25°C free-air temperature, derate to 656 mW at 70°C at the rate of 8.2 mW/°C. In the J package, 
SN75ALS193 chips are glass mounted. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, ^CC 

4.75 5 5.25 

V 

Common-mode input voltage, V|c 

±7 

v 

Differential input voltage, V|d 

±12 

v 

High-level input voltage, V||-| 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-400 

HA 

Low-level output current, Iql 

16 


Operating free-air temperature, 

o 

o 

°c 
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SI\I75ALS193 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


electrical characteristics over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN 

TYPi 

MAX 

UNIT 

Vt-f 

Positive-going threshold voltage 


200 


Vt- 

Negative-going threshold voltage 


-200l 

mV 

'^hys 

Hysteresis^ 


120 

mV 

V|K 

Enable-input clamp voltage 

l| = -18 mA 

- 1.5 

V 

VqH 

High-level output voltage 

V|D = 200 mV, 

IqH = -400 /iA 

2.7 

3.6 


V 

VqL 

Low-level output voltage 

V|D = -200 mV 

Iql = 8 mA 

0.45 


'OL =16 mA 

0.5 


'oz 

High-impedance-state output current 

Vcc = 5.25 V 

Vo = 2.4 V 

20 


Vq = 0.4 V 

-20 

■■ 

Line input current 

Other input at 0 V, 

V( = 1 5 V 


0.7 

1.2 

mA 

See Note 4 

V| = - 1 5 V 


-1.0 

- 1.7 

l|H 

High-level enable-input current 


V|H = 2.7 V 

20 

frA 


V|H = 5.25 V 

100 

l|L 

Low-level enable-input current 

V|L = 0.4 V 

- 100 

/rA 

Input resistance 


12 

18 



'os 

Short-circuit output current 

V|D = 3 V, 

See Note 5 

< 

o 

II 

o 

-15 

-78 

-130 

mA 

'cc 

Supply current 

Outputs disabled 


22 

35 

mA 



^All typical values are at Vqq = 5 V, = 25 °C. 

^The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
^Hysteresis is the difference between the positive-going input threshold voltage, Vj + , and the negative-going input threshold voltage, 
Vt_. 

NOTES: 4. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

5. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

tPLH 

Propagation delay time, low-to-high-level output 

V|D = -1.5 V to 

.5 V, Cl = 15 pF, 


15 

22 

ns 

IPHL 

Propagation delay time, high-to-low-level output 

See Figure 2 



15 

22 

ns 

IPZH 

Output enable time to high level 

Cl = 15 pF, 

See Figure 3 


13 

25 

ns 

IPZL 

Output enable time to low level 


1 1 

25 

tPHZ 

Output disable time from high level 

Cl = 15 pF, 

See Figure 3 


13 

25 

ns 

IPLZ 

Output disable time from low level 


15 

22 
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SN75ALSig3 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. VoH- VoL 



50 n,tr £ 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. tpLH. tpHL 


Texas 

Instruments 


3-83 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


Interface ALS Circuits 




Interface ALS Circuits 


SI\l75ALSig3 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


PARAMETER MEASUREMENT INFORMATION 




VOLTAGE WAVEFORMS FOR tpHZ. tpZH VOLTAGE WAVEFORMS FOR tpLZ. tpzL 



TEST 

POtNT Vcc 



LOAD CIRCUIT 


NOTES: A. Cl includes probe and jig capacitance. 

B. All diodes are 1N3064 or equivalent. 

C. Enable G is tested with G high; G is tested with G low. 

FIGURE 3. tpHZ. tpZH- tpLZ- tPZL 
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Meets EIA Standard RS-422-A 

High-Speed ALS Design 

3-State TTL-Compatible 

Single 5-V Supply Operation 

High Output Impedance in Power-Off 
Condition 

Two Pairs of Drivers Independently Enabled 

Designed as a Replacement for the MC3487 
with Improvements: Icc 50% Lower, 
Switching Speed 30% Faster 


SI\i75ALSig4 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

D2917, OCTOBER 1985 


D, J, OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


1AC 

7T 

Jl6 

H vcc 

1YC 

2 

15 

D 4A 

izC 

3 

14 

H 4Y 

1,2EN C 

4 

13 

I|4Z 

2Z C 

5 

12 

H 3,4EN 

2Y Z 

6 

1 1 

J3Z 

2AZ 

7 

10 

D 3Y 

GND C 

8 

9 

D 3A 


FUNCTION TABLE (EACH DRIVER) 


description 


1 OUTPUT 

IMPIIT 

OUTPUTS 


ENABLE 

Y 

Z 

H 

H 

H 

L 

L 

H 

L 

H 

X 

L 

High-Impedance 

High-Impedance 

H = 

TTL high level, L 

= TTL low level. 

X = irrelevant 


This quadruple complementary-output line driver L H L H 

is designed for data transmission over twisted- 

. . . . , X L High-Impedance High-Impedance 

pair or parallel-wire transmission lines. It meets 

the requirements of EIA Standard RS-422-A and H = ttl high level, l = ttl low level, x = irrelevant 

is compatible with 3-state TTL circuits. 

Advanced Low-Power Schottky technology provides high speed without the usual power penalty. Standby 
supply current is typically only 26 milliamperes, while typical propagation delay time is less than 
10 nanoseconds and enable/disable times are typically less than 16 nanoseconds. 

High-impedance inputs keep input currents low, less than 1 microampere for a high level and less than 
1 00 microamperes for a low level. The driver circuits can be enabled in pairs by separate active-high enable 
inputs. The SN75ALS194 is capable of data rates in excess of 10 megabits per second and is designed 
to operate with the SN75ALS195 quadruple line receiver. 

The SN75ALS194 is characterized for operation from 0°C to 70 °C. 



logic symbol 


logic diagram (positive logic) 





PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per tlie terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN75ALS194 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


schematics of inputs and outputs 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7V 

Input voltage, V| 5.5 V 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 2): 

D package 950 mW 

J package 1025 mW 

N package 875 mW 

Operating free-air temperature range 0°C to 70°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300°C 

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260°C 


NOTES: 1 . All voltage values are with respect to network ground terminal. 

2. For operation above 25 °C free-air temperature, refer to the Dissipation Derating Table. 


DISSIPATION DERATING TABLE 


PACKAGE 

Ta = 25 °C 
POWER RATING 

DERATING 

FACTOR 

ABOVE 

Ta 

Ta - 70 °c 
POWER RATING 

D 

950 mW 

7.6 mW/^C 

25°C 

608 mW 

J (Glass mount) 

1025 mW 

8.2 mW/°C 

25°C 

656 mW 

N 

875 mW 

7.0 mW/°C 

25°C 

560 mW 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, V^c 

4.75 5 5.25 

V 

High-level input voltage, Vm 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-20 

mA 

Low-level output current, Iql 

48 

mA 

Operating free-air temperature, Ta 

o 

o 

°C 
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SN75ALSig4 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYP^ 

MAX 


V|K 

Input clamp voltage 

l| = -18 mA 

- 1.5 

V 

Vqh 

High-level output voltage 

Iqh = “20 mA 

2.5 

V 

Vql 

Low-level output voltage 

lOL = 48 mA 

0.5 

V 

VO 

Output voltage 

'0 = 0 

0 

6 

V 

|V0D1 1 

Differential output voltage 

lO = 0 

2 

6 

V 

|V0D2l 

Differential output voltage 



VoDI 

V 



2 

^iVool 

Change in magnitude of 
differential output voltage^ 

Rl = 100 fl. 

See Figure 1 


V 

Voc 

Common-mode output voltage 



±3 

V 

-ilVocI 

Change in magnitude of 
common-mode output voltage^ 



±0.4 

V 

'o 

Output current with power off 

Vcc = 0 

Vo = 6 V 

10O 


Vo = -0.25 V 

-10O 

'oz 

High-impedance state output current 

Output enables 

Vo = 2.7 V 

10O 

f,A 

at 0.8 V 

Vo = 0.5 V 

-10O 

ll 

Input current at maximum input voltage 

V| = 5.5 V 

10O 


l|H 

High-level input current 

Vi = 2.7 V 

50 


l|L 

Low-level input current 

V| = 0.5 V 

-200 


'os 

Short-circuit output current^ 

V| = 2 V 

-40 

-UO 


Ice 

Supply current (all drivers) 

Vcc = 5.25 V, 

All outputs disabled 

26 

45 



'^All typical values are at ^CC = 5 V, T/^ = 25 °C. 

^AIVqdI and A|Vocl s''® the changes in magnitude of Vqd ®nd VqC' respectively, that occur when the input is changed from a high 
level to a low level. 

5 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vcc = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDTIONS 

MIN TYP 

MAX 

UNIT 

IPLH 

Propagation delay time, low-to-high-level output 




6 

13 

ns 

IPHL 

Propagation delay time, high-to-low-level output 

Cl = 

1 5 pF, 

See Figure 1 

9 

14 

ns 

Output-to-output skew 

3.5 

6 

ns 

tTD 

Differential-output transition time 

Cl = 

15 pF, 

See Figure 2 

8 

14 

ns 

tpZH 

Output enabie time to high level 




9 

12 

ns 

tpZL 

Output enable time to low level 

Cl = 

50 pF, 

See Figure 3 

12 

20 

ns 

IPHZ 

Output disable time from high level 

9 

14 

ns 

fPLZ 

Output disable time from low level 




12 

1 5 

ns 


SYMBOL EQUIVALENTS 


DATA SHEET PARAMETER 

RS-422-A 

Vo 

O 

> 

o 

> 

|VoDl 1 

Vo 

|V0D2l 

Vt (Rl = 100 U) 

■ilVoDl 

1 |Vtl - IVtl 1 

Voc 

IVosI 

4|Vocl 

0 
1> 

1 

O 

> 

'os 

I'sal' I'sbl 

'o 

I'xal' I'xbl 
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SN75ALSig4 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



(See Note C) ■= 


TEST CIRCUIT 


1.5 


iy,.sv 


Vqh 


I Skew-4*H 

i I I I ^ 

r^‘PHL— H >*-‘PLH-H 


y — 

Vi.5v 


■Vql 

Vqh 

Vql 


VOLTAGE WAVEFORM 


FIGURE 2. PROPAGATION DELAY TIMES 




tTD- 


OUTPUT 


I I J I 

J- 10% ^ 


-0 V 
-tTD 


VOLTAGE WAVEFORMS 


FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: t^ < 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle = 50%, Zq = 50 0. 

B. Cl includes probe and stray capacitance. 

C. All diodes are 1N916 or 1N3064. 
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SI\I75ALS194 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE DUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



OUTPUT 

ENABLE 

INPUT 

OUTPUT 

51 CLOSED 

52 CLOSED 

OUTPUT 

51 CLOSED 

52 CLOSED 



OUTPUT 

ENABLE 

INPUT 

OUTPUT 

51 CLOSED 
S2 OPEN 

OUTPUT 
SI OPEN 

52 CLOSED 


*P2H- 


H-w 

I \J 
+ 1.5 V 


3 V 


VqL 

VqH 


NOTES; 


VOLTAGE WAVEFORMS 

A. The input pulse is supplied by a generator having the following characteristics: tr < 5 ns, tf < 5 ns, PRR < 1 MHz, duty 
cycle = 50%, Zg = 50 Q. 

B. Ci_ includes probe and stray capacitance. 

C. All diodes are 1N916 or 1N3064. 



FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 
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SN75ALS194 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3 STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


5.0 
4.5 

4.0 

^ 3.5 
0) 

O) 

^ 3.0 
o 

> 2.5 

3 

a 

3 2.0 

O 

o 1-5 

> 

1.0 

0.5 

0 


4.0 

3.5 

> 3.0 

1 

03 

2 2.5 
o 

> 

^ 2.0 

a. 

O 1.5 
O 

> 1.0 
0.5 
0 


No Load 
—Outputs Enab 
Ta = 

led 












»n— 






Wm 

II 



ffl99H 




II 












9 

9 































m 

1 





0.5 1 0 1.5 2.0 3.5 

V|— Data Input Voltage— V 
FIGURE 5 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 


3.0 



9 

■ 

1 


Vec = 5.5 V 

1 






Vcc = 5 V 

^ 





■ 

Vcc = 

4.5 V 







9 






9 



9 










= 470 to Ground 
See Note 3 

Ta = 25°C 

1 1 



■1 

1 


3,0 


0 0.5 1.0 1.5 2.0 2.5 

V|— Enable G Input Voltage— V 
FIGURE 7 

NOTE 3: The A input is connected to Vqq during the testing of 


Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 


5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 
1.0 
0.5 

0 


4.0’ 

3.5 


> 3.0 
I 

03 

S 2.5 
“o 

> 

t; 2.0 


O 1.5 
1. 

O 

> 1.0 


0.5 

0 


Vcc='5V 
' Outputs Enabled 
No Load 







Fa = 70 

'c 





r— 









IBB 

9 





4 

IBB 












































9H99 


0.5 1.0 1.5 2.0 2.5 

V|— Data Input Voltage— V 
FIGURE 6 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 


3.0 


9 

9 










9 


1 

1 





Ta = 70°c^ 

^ 


1 



9 




! 



9 





1 


9 






1 





miin 

|H 


1 


Vcc = 

V| = 2 

5 V 

70 n to Ground 

te 3 

■i 



1 


RL = 4 
See No 


0 0.5 1.0 1.5 2.0 2.5 

V|— Enable G Input Voltage— V 

FIGURE 8 

the Y outputs and to ground during the testing of the Z outputs. 
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SI\I75ALS194 

QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 


Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 


3 


O 

> 



1 

RL = 470 n to Vcc 
See Note 3 

Vcc = 5 V 

1 



Ta = 

25 C 












■ 

■ 



■ 

■ 






















0.5 1.0 1.5 2.0 2.5 

V|— Enable G Input Voltage— V 
FIGURE 9 

HIGH-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 


3.0 


5.0 

=r 

S 4.0 

ra 

0 3.5 

1 3.0 

2 2.5 

a> 

J 2.0 

I* 1.5 
I 

^ 0.5 
0 


Vcc'=5 V 
■lOH = -2C 
See Note 2 
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NOTES: 3. The A input is connected to Vqc during the testing of the Y outputs and to ground during the testing of the Z outputs. 

4. The A input is connected to ground during the testing of the Y outputs and to Vqq during the testing of the Z outputs. 
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FIGURE 16 


NOTE 4: The A input is connected to ground during the testing of the Y outputs and to 'JqC during the testing of the Z outputs. 
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ADVANCE 

INFORMATION 


Meets EIA Standards RS-422-A, RS-423-A, 
and RS-485 

• Meets CCITT Recommendations V.10. 

V.ll, X.26, and X.27 

O -7 V to 7 V Common-Mode Range with 
200-mV Sensitivity 

• 3-State TTL-Compatible Outputs 

• High Input Impedance . . . 12 kC Min 

• Input Hysteresis ... 120 mV Typ 

• Single 5-V Supply Operation 

• Low Supply Current 
Requirement ... 35 mA Max 

o Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN75ALS1 95 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
and wafer fabrication, providing significantly less 
power consumption and permitting much higher 
data throughput than other designs. The device 
meets the specifications of EIA Standards 
RS-422-A, RS-423-A and RS-485. 

The SN75ALS195 features three-state outputs 
that permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
outputs will always be high if the inputs are 
open. The device is optimized for balanced 
multipoint bus transmission at rates up to 
1 0 megabits per second. The input features high 
input impedance, input hysteresis for increased 
noise immunity, and an input sensitivity of 
± 200 millivolts over a common-mode input 
voltage range of ±7 volts. It also features an 
active-high enable function for each of two 
receiver pairs. The SN75ALS1 95 is designed for 
optimum performance when used with the 
SN75ALS1 94 quadruple differential line driver. 

The SN75ALS1 95 is characterized for operation 
from 0°C to 70 °C. 


SN75ALS195 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 

D2928, JUNE 1986 


J PACKAGE 
(TOP VIEW) 


1BC 

TT 

->*16 

D vcc 

lAC 

2 

15 

J4B 

1YC 

3 

14 

D4A 

1,2EN [I 

4 

13 

I]4Y 

2YC 

5 

12 

J 3,4EN 

2AL 

6 

1 1 


2B[I 

7 

10 

I]3A 

gndC 

8 

9 

:i3B 


logic symbol'*' 



'•’This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEC Publication 617-12. 

logic diagram 



ADVANCE INFORMATION documents contain 
information on new products in the sampling or 
preproduction phase of development. Characteristic 
data and other specifications are subject to change 
without notice. 
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SN75ALS195 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL | ENABLES 

OUTPUT 

A-B G 

G 

Y 

H 

X 

H 

V|D a 0.2 V ^ 

L 

H 

H 

X 

? 

-0.2 V < V|D < 0.2 V ^ 

L 

? 

H 

X 

L 

V|D S -0.2 V ^ 

L 

L 

X L 

H 

Z 


H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high-impedance (off) 











SI\I75ALS195 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE DUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 V 

Input voltage, A or B inputs, Vi -25 V to ± 1 5 V 

Differential input voltage (see Note 2) -25 V to ± 15 V 

Enable input voltage 7 V 

Low-level output current 50 mA 

Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 3) 1025 mW 

Operating free-air temperature range 0°C to 70°C 

Storage temperature range ' -65°Cto150°C 

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package 300°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 

2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 

3. For operating above 25 °C free-air temperature, derate the J package to to 656 mW at 70 °C at the rate of 8.2 mW/°C. In 
the J package, SN75ALS195 chips are glass mounted. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Supply voltage, Vcc 

4.75 5 5.25 

V 

Common-mode input voltage, V|c 

±7 

v 

Differential input voltage, V|d 

±12 

v 

High-level input voltage, V|n 

2 

V 

Low-level input voltage, V|l 

0.8 

V 

High-level output current, Iqh 

-400 

IxA 

Low-level output current, Iql 

16 


Operating free-air temperature, T/\ 

o 

o 

OC 
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SI\I75ALS195 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 



PARAMETER 

TEST CONDITIONS 

MIN TYP^ MAX 

UNIT 

Vj^ Positive-going threshold voltage 


200 


yj - Negative-going threshold voltage 


-200* 

mV 

Vhys Hysteresis 5 


120 

mV 

V|K Enable-input clamp voltage 

l| = - 1 8 mA 

- 1.5 

V 

Vqh High-level output voltage 

V|Q = 200 mV, Iqh = —400 nA 

2.7 3.6 

V 

Vql Low-level output voltage 

V|D = -200 mV 

lOL = 8 mA 

0.45 

V 

lOL = 1 6 mA 

0.5 

Iqz High-impedance state output current 

V|L = 0.8 V, ViD = -3 V, 

Vq = 2.7 V 

20 

rrA 

ViL = 0.8 V, V|D = 3 V, 

Vq = 0.5 V 

-20 

l| Line input current 

Other input at 0 V, 

See Note 4 

V| = 1 5 V 

0.7 1.2 

mA 

V| = -15 V 

-1.7 

IlH High-level enable-input current 


V|H = 2.7 V 

20 

nA 

V|H = 5.25 V 

100 

l|L Low-level enable-input current 

V||_ = 0.4 V 

- 100 

fiA 

Input resistance 


12 18 

msm 

IqS Short-circuit output current 

V|D = 3 V, Vq = 0, 

See Note 5 

-15 -78 -130 

mA 

Ice Supply current 

Outputs disabled 

22 35 

mA 


'^All typical values are at Vcc = 5 V, T/\ = 25 °C. 

^ The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
^ Hysteresis is the difference between the positive-going input threshold voltage, Vj + , and the negative-going input threshold voltage, 
Vt_. 

NOTES: 4. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

5. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, VcC = 5 V, Ta = 25 °C 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

*PLH 

Propagation delay time, low-to-high-level output 

V|D = - 1 .5 V to 1 .5 V, Cl = 1 5 pF, 


15 

22 

ns 

tPHL 

Propagation delay time, high-to-low-level output 

See Figure 2 


15 

22 

ns 

tpZH 

Output enable time to high level 

Cl = 15 pF, See Figure 3 


13 

25 

ns 

tPZL 

Output enable time to low level 


11 

25 

tPHZ 

Output disable time from high level 

Cl = 15 pF, See Figure 3 


13 

25 

ns 

tPLZ 

Output disable time from low level 


15 

22 
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SI\I75ALS195 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3 STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 



FIGURE 1. VoH- VoL 



NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zgut = 
50 n,tr < 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

FIGURE 2. PROPAGATION DELAY TIMES 
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SN75ALS195 

QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 




VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle rs 50%, Zgut = 
50 S),tr < 6 ns, tf < 6 ns. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

FIGURE 3. ENABLE AND DISABLE TIMES 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes in the 
devices or the device specifications identified in this publication 
without notice. Tl advises its customers to obtain the latest version 
of device specifications to verify, before placing orders, that the 
information being relied upon by the customer is current. 

Tl warrants performance of its semiconductor products to current 
specifications in accordance with Tl's standard warranty. Testing and 
other quality control techniques are utilized to the extent Tl deems 
such testing necessary to support this warranty. Unless mandated 
by government requirements, specific testing of all parameters of each 
device is not necessarily performed. 

In the absence of written agreement to the contrary, Tl assumes no 
liability for Tl applications assistance, customer's product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor devices described herein. Nor does Tl warrant 
or represent that any license, either express or implied, is granted 
under any patent right, copyright, or other intellectual property right 
of Tl covering or relating to any combination, machine, or process in 
which such semiconductor devices might be or are used. 


Copyright © 1986, Texas Instruments Incorporated 
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INTRODUCTION 

The purpose of this Application Report is to assist the 
designers of high-performance digital logic systems in the 
use of the new series of Advanced Schottky-clamped* TTL 
integrated circuits. 

Detailed electrical characteristics of these devices are 
provided and, if available, tables have been included that 
compare specific parameters of the devices with those of 
other logic families. In addition, interfamily information is 
provided to allow system designers to mix logic families in 
the same circuit. This allows the designer to use the relative 
merits of each logic family in high preformance state-of-the- 
art designs. 

The major subject areas covered in this Application 
Report are as follows; 

• Advanced Schottky process 

• Fanouts 

O Transfer characteristics 

• Input and output parameters 

O Speed and power information 

O Noise margins 

® Power supply considerations 

O Noise sources and their abatement 

O Back panel and printed circuit wiring 
guidelines 

• Line driving and receiving 

INTRODUCTION TO 
ADVANCED SCHOTTKY-CLAMPED TTL 

Series 54/74 transistor-transistor logic (TTL) has, since 
its introduction in 1965, become the most popular digital 
integrated circuit logic family ever offered. Its popularity 
has allowed the development of high-volume production 
techniques which have made it the most economical approach 
to the implementation of major portions of medium-to-high 
performance digital logic systems. These systems range from 
simple decision making to highly complex real-time computer 
installations that handle worldwide data processing. 

The proliferation of and economical impact of these 
digital logic systems has created a demand for constant 
improvement in efficiency. In response to demand, Texas 
Instruments examined the advantages gained by Schottky 
clamping. An increase in speed and performance was 
discovered in the use of Schottky barrier-diode clamping. 
The process was patented in the United States and the 
Schottky series 54S/74S catalog parts were made available 
in the early 1970s. A series 54LS/74LS was introduced later. 
The series 54LS/74LS was slower that the 54S/74S series 
but had a much lower power consumption. 


♦Integrated Schottky-Barrier-diode-clamped transistor is patented by Texas 
Instruments Incorporated, U.S. Patent Number 3,463,975. 


Recent innovations in integrated circuit design have 
made it possible to develop two new families: the Advanced 
Schottky (54AS/74AS) series and the Advanced Low-Power 
Schottky (54ALS/74ALS) series. The 'ALS and 'AS series 
provide considerable higher speeds than the 'LS and 'S series, 
respectively. The 'ALS series offers a substantial reduction 
in power consumption over the 'LS series, and the 'AS series 
offers a substantial reduction in power consumption over the 
'S series. The 'ALS/'AS series is pin-to-pin compatible with 
the 'LS/'S series. 

SPEED-POWER SLOTS FILLED BY 'ALS 
AND 'AS TTL 


Digital integrated circuits have historically been characterized 
for both speed and power. The series 54S/74S devices contain 
19 mW NAND gates and 125-MHz flip-flops and the series 
54LS/74LS devices contain 2-mW NAND gates and 45-MHz 
flip-flops. Either of these logic families could be used to 
design a 2-MHz system, therefore categorization strictly on 
the basis of power and speed is inconclusive with respect 
to system efficiency. To provide a means of measuring the 
overall circuit efficiency and performance, a speed-power 
product efficiency index for integrated circuits was 
developed. The rating of an integrated circuit is obtained by 
multiplying the gate propagation delay by the gate power 
dissipation. 

Table 1 provides propagation delay times, power 
dissipation, and speed-power product for the Texas 
Instruments TTL series. In addition, it provides flip-flop 
frequency for each family as an indicator of system 
performance. The speed-power product rating system 
(measured in picojoules) is divided into circuits where speed 
is the prime factor and circuits where low-power is the prime 
factor. The 'ALS series speed-power product is 
approximately 4 times less than that of the 'LS series and 
the 'AS series speed-power product is approximately 4 times 
less than the 'S series. Figure 1 is a graphic analysis of the 
speed-power points for the various TTL families. 



ADDITIONAL ADVANTAGES OFFERED BY 
ALS AND AS DEVICES 


The 'ALS and 'AS devices offer the following additional 
advantages: 

1 . TTL compatible with 54/74, 54S/74S, 54L/74L, 
54LS/74LS, and 54H/74H series gates for 
selectively upgrading existing systems 

2. Suppresses the effects of line ringing and 
significantly reduces undershoot 

3. Higher thresholds (noise immunity) and better 
stability across operating free-air temperature 
range 

4. Input current requirement reduced by up to 50% 
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Table 1. Typical Performance Characteristics by TTL Series 



MINIMIZING POWER 

MINIMIZING DELAY TIME 



PROP 

PWR 

SPD/PWR 

MAXIMUM 


PROP 


SPD/PWR 

MAXIMUM 

CIRCUIT TECHNOLOGY 

FAMILY 

DELAY 

DISS 

PRODUCT 

FLIP-FLOP FREQ 

FAMILY 

DELAY 


PRODUCT 

FLIP-FLOP FREQ 



(ns) 

(mW) 

(pJI 

(MHz) 


(ns) 

(mW) 

(pJ) 

(MHz) 

Gold Doped 

msm 

10 

10 

100 

35 

msm 

10 


100 

35 


■EEH 

1 

33 

3 

UDU 

6 


132 

50 

Schottky Clamped 


9 

2 

18 

45 

BSl 

3 

■□1 

57 

125 


4 

■B 

4.8 

70 

'AS 

1.7 

_Lj 

13.6 

200 


• 54L 

• 54/74LS 

• 54774 


- 

- 


• 

• 54A74ALS 


54774H 

- 

• 54774AS 

• 54/74S 


1 1 1 i 

1 1 

2 3 5 

10 

20 3 


Typical Power Dissipation— mW 

Figure 1. Speed-Power Relationships of 
Digital Integrated Circuits 



5. Fanout is doubled 

6. Terminated lines or controlled impedance circuit 
boards are normally not required. 

7. The 'AS series offers shorter propagation delays 
and higher clock frequencies with relatively low 
power consumption. 

8. The maximum flip-flop frequency has been 
increased to 200 MHz. 

CONCEPTS OF DEFINING SERIES AS AND 
'ALS 


Both the 'ALS and 'AS series are electrically and pinout 
compatible with existing TTL series. The 'ALS series is 
suitable for replacing all TTL families except in the very 
highest frequency applications. Replacement with 'ALS will 
result in lower power consumption, smaller power supply 
current spikes, and, in some cases, better noise immunity 
than the other families. In those cases where a very high 
operating frequency is required, the 'AS series can be used. 
The 'AS devices require less than one-half of the supply 
current of the 'S series and has approximately twice the 
clocking frequency. The 'ALS devices are ideal for 
improving effeciency at the lower speeds. The 'AS devices 


are ideal for replacement of high-speed logic families 
including ECL lOK series. 

Compatibility With Other TTL Families 

To ensure complete electrical compatibility in systems 
using or intending to use a mixture of existing TTL families 
and the new 'ALS/'AS families, specific guidelines have been 
implemented. These guidelines ensure the continuation of 
desirable characteristics and incorporate newer techniques 
to improve performance and/or simplify the use of TTL 
families. Figure 2 illustrates the comparison of essential 
parameters of each family and shows that complete 
compatibility is maintained throughout the 54/74 families. 

Fanout 

The compatible ratings for fanout simplify the 
implementation of logic and provide a freedom of choice in 
the use of any of the seven performance ranges to design 
a digital logic system. Any of the Texas Instruments TTL 
series gates can be used to drive any other gate without the 
use of an interface or level-shifting circuit; The use of totem- 
pole-(push-pull) type output stages provides a low output 
impedance and the capability for both sourcing and sinking 
current. The output is easily adapted for driving MOS and 
CMOS circuits as well as the interface circuits between the 
output and the devices it controls. Figure 3 illustrates fanout 
capability. 

USING THE SCHOTTKY BARRIER DIODE 

The Advanced Schottky Family has been developed from 
two earlier concepts: the Baker Clamp and the Schottky 
Barrier-Diode (SBD). The use of the Baker Clamp and SBD 
concepts resulted in the Schottky Clamped Transistor. The 
Schottky clamped transistor produced the increased switching 
speed associated with the S series integrated circuits. The 
additional advances that have led to the development of 'ALS 
and 'AS gates and the actual gates are discussed later. 

Analysis of the Schottky Clamped Transistor 

The use of the Baker Clamp, shown in Figure 4, is a 
method of avoiding saturation of a discrete transistor. The 
diode forward voltage is 0.3 V to 0.4 V as compared to 
0.7 V for the base-emitter junction diode. When the transistor 
is turned on, base current drives the transistor toward 
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Figure 2. Series 54/74 TTL Family Compatible Levels Showing DC Noise Margins 



Figure 3. Fanout Capability 
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Figure 4. Baker Clamp 


MONOLITHIC COMPOSITION 


SYMBOL FOR MONOLITHIC 
SBD-CLAMPED TRANSISTOR 


saturation. The collector voltage drops, the germanium diode 
begins to conduct forward current, and excess base drive is 
diverted from the base-collector junction of the transistor. 
This causes the transistor to be held out of deep saturation, 
the excess base charge to not be stored, and the turn-off time 
to be dramatically reduced. 

A germanium diode cannot be incorporated into a 
monolithic silicon integrated circuit. Therefore, the 
germanium diode must be replaced with a silicon diode which 


Figure 5. The Schottky-Clamped Transistor 

has a lower forward voltage drop than the base-collector 
junction of the transistor. A normal p-n diode will not meet 
this requirement. The SBD illustrated in Figure 5 can be used 
to meet the requirement. 

The SBD illustrated in Figure 6 is a rectifying metal- 
semiconductor contact formed between a metal and a highly 
doped N semiconductor. 
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Figure 6. Schottky Barrier-Diode 


The qualitative physics of an SBD is illustrated in 
Figure 7. The valence and conduction bands in a metal 
overlap make available a large number of free-energy states. 
The free-energy states can be filled by any electrons which 
are injected into the conduction band. A finite number of 
electrons exist in the conduction band of a semiconductor. 
The number of electrons depends mainly upon the thermal 
energy and the level of impurity atoms in the material. When 
a metal-semiconductor junction is formed, free electrons flow 
across the junction from the semiconductor, via the 
conduction band, and fill the free-energy states in the metal. 
This flow of electrons builds a depletion potential across the 
barrier. This depletion potential opposes the electron flow 
and, eventually, is sufficient to sustain a balance where there 
is no net electron flow across the barrier. 

Under forward bias (metal positive), there are many 
electrons with enough thermal energy to cross the barrier 
potential into the metal. This forward bias is called “hot 
injection. ” Because the barrier width is decreased as forward 
bias Vp increases, forward current will increase rapidly with 
an increase in Vp. 

When the SBD is reverse biased, electrons in the 
semiconductor require greater energy to cross the barrier. 
However, electrons in the metal see a barrier potential from 
the side essentially independent of the bias voltage and a small 
net reverse current will flow. Since this current flow is 
relatively independent of the applied reverse bias, the reverse 
current flow will not increase significantly until avalanche 
breakdown occurs. 

A simple metal-n semiconductor collector contact is an 
ohmic contact while the SBD contact is a rectifying contact. 
The difference is controlled by the level of doping in the 
semiconductor material. As the doping is increased, the 
contact becomes more ohmic. Figure 8 illustrates the current- 
voltage characteristics according the doping applied. 


Current in the SBD is carried by majority carriers. 
Current in the p-n junction is carried by minority carriers. 
The resultant minority carrier storage causes the switching 
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Figure 8. Metal-N Diode Current-Voltage 
Characteristics 
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Figure 7, Schottky Barrier-Diode Energy Diagrams 
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time of a p-n junction to be limited when switched from 
forward bias to reverse bias. A p-n junction is inherently 
slower than an SBD even when doped with gold. 

Another major difference between the SBD and p-n 
junction is the forward voltage drop. For diodes of the same 
surface area, the SBD will have a larger forward current at 
the same forward bias regardless of the type of metal used. 
The SBD forward voltage drop is lower at a given current 
than a p-n junction. Figure 9 illustrates the current carriers 
and forward current-voltage characteristics differences 
between the SBD and p-n junction. The SBD meets the 
requirements of a silicon diode which will clamp a silicon 
n-p-n transistor out of saturation. 



CURRENT CARRIERS 



FORWARD l-V CHARACTERISTIC 


Figure 9. Differences Between P-N and 
Schottky Barrier-Diodes 

The Advanced Schottky process differs from the 
Schottky process in that it uses ion implantation of impurities 
instead of diffusion. Ion implantation gives greater control 
on the depth of doping and resolution. Because of a thinner 
epitaxial layer and smaller all around geometries, smaller 
parasitic capacitances are encountered. The performance of 
the SBD is also enhanced by the use of oxide isolation of 
the transistors. This reduces the collector-substrate 
capacitance. Figure 10 illustrates the 'LS/'S process which 
consists of conventional masks, junction isolation, and a 



Figure 10. Standard Process ('LS/'S) 


BASE AND 


EMITTER SCHOTTKY COLLECTOR 



Figure 11. Advanced Process ('ALS/'AS) 


standard metal system and Figure 1 1 illustrates the 'ALS/'AS 
process which consists of composed masks, ion implantation, 
oxide isolation, and a standard metal system. 

Analysis of 'ALS and 'AS NAND Gates 

The 'ALS and 'AS NAND gates in Figures 12 and 13 
combine the desirable features of improved TTL circuits with 
the technological advantages of full Schottky clamping, ion 
implantation, and oxide isolation to achieve very fast 
switching times at a reduced speed-power product. The 
improvements and advantages are as follows: 

1. Full Schottky clamping of all saturating 
transistors virtually eliminates storing excessive 
base charge and significantly enhances turn-off 
time of the transistors. 

2. Elimination of transistor storage time provides 
stable switching times across the temperature 
range. 

3. An active turn-off is added to square up the 
transfer characteristic and provide an improved 
high-level noise immunity. 
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4. Input and output clamping is implemented with 
Schottky diodes to reduce negative-going 
excursions on the inputs and outputs. Because 
of its lower forward voltage drop and fast 
recovery time, the Schottky input diode provides 
improved clamping action over a conventional 
p-n junction diode. 

5. The ion implantation process allows small 
geometries giving less parasitic capacitances so 
that switching times are decreased. 

6. The reduction of the epi-substrate capacitance 
using oxide isolation also decreases switching 
times. 

A key feature of the 'ALS and 'AS families is the 
improvement in typical input-threshold voltage. Figure 12 
is a schematic diagram of the 'ALSOOA NAND gate. 
Figure 13 is a schematic diagram of the 'ASOO NAND gate. 
The input threshold voltage of the devices is determined by 
the equation: 


VT = Vbe of Q2 -H Vbe of Q3 

+ Vbe of Q5 - Vbe of QiA 
(orVBEofQlB) (1) 

From Eq. (1) it can be determined that the input 
threshold voltage is two times Vbe or approximately 1.4 V. 
Low-level input current Ijl is reduced in the 
'ALSOOA/' ASOO gates because of the improved input 
circuits. Buffering by transistors QIA (or QIB) and Q2 
causes a significant reduction in low-level input current. Low- 
level input current is determined by the equation: 

In = Vrr — Vbe of QIA 

-Vi/[R(hVEof QIA -b 1)] (2) 

By using Eq. (2) low-level input current is reduced by 
at least the factor of hpE of QIA -I- 1 and is typically 
— 10 nA for the 'ALSOOA and — 50 ^lA for the 'ASOO. High- 
level output voltage Vqh is determined primarily by Vqc. 
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resistors R4 and R7, and transistors Q6 and Q7. With no 
load, the high-level output voltage is approximately equal 
to Vcc ~ Vbe of Q6 because the voltage across resistor 
R4 is 0 V. For medium-level currents, the high-level output 
voltage is equal to Vcc ~ Vbe of Q6 - Vbe of Q7 
because of the Darlington gain of transistors Q6 and Q7. The 
current through resistor R3 is typically less than 1 fiA and, 
therefore, the voltage drop is negligible. As conduction 
through transistors Q6 and Q7 is increased, the voltage drop 
across limiting resistor R7 will increase until the Schottky 
clamping diode of transistor Q6 starts to become forward 
biased. At this point, the current through resistor R3 (and 
the voltage drop) is no longer negligible and the high-level 
output voltage is determined by: 

VOH = Vcc - lOH through R7 x R7 

- VcE of Q6 - Vbe of Q7 (3) 

Low-level output voltage Vql is determined by the turning 
on of transistor Q5. When the input is high and transistor 


Q2 is turned on, high-current transistor Q5 is turned on by 
a current path through transistor Q3 and resistor R3. 
Sufficient base drive is supplied to keep transistor Q5 fully 
turned on at an apparent output resistance of 14 fi for 'ALS 
and 6n for 'AS. 

The fanout is up to 40 for a '54 ALS device that is driving 
a '54ALS device and up to 80 for a '74ALS device, that is 
driving a '74ALS device and provides a guaranteed low-level 
output current of 4 mA and 8 mA, respectively. 

The increase in speed-power product of '54ALS/'74ALS 
devices, a factor four times better than '54LS/'74LS devices, 
is due to the design consideration of the quiescent and 
switching operations of the circuit. In the quiescent state, 
transistor Q2 allows the use of a reduced low-level input 
current. This reduces the fanout and reduces the overall 
quiescent current requirements. 

The design of diodes D2 and D3 (or transistor Q8) and 
transistor Q4 enhances the speed-power product of the 
device. Transistor Q4 reduces the turn-off time and 
consequently the current transients caused by conduction 
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overlap of transistor Q5. The same principle is used by diodes 
D2 and D3 and transistor Q3 in turning off transistor Q7. 
In addition, the active turn-off design produces a square 
transfer characteristic. 

The 'ASOO gate has additional circuits not on the 
'ALSOOA gate. The circuits are added to enhance the 
throughput of the 'AS Family. 

Transistor QIO has been added as a discharge path for 
the base-collector capacitance of transistor Q5. Without 
transistor QIO, rising voltages at the collector of transistor 
Q5 would force current, via the base-collector capacitance, 
into the base of transistor Q5 causing it to turn on. However, 
diode DIO causes transistor QIO to turn on (during rising 
voltage) and keeps transistor Q5 turned off. Diodes D6 and 
D9 serve as a discharge path for capacitor-diode DIO. 

CIRCUIT PARAMETERS 

Worst-case testing of 'ALS/'AS devices provides a 
margin of safety. [All dc limits shown on the data sheet are 
guaranteed over the entire temperature range ( - 55 °C to 
125 °C) for series 54ALS/54AS and 0 °C to 70 °C for series 
74ALS/74AS)]. In addition, the dc limits are guaranteed over 
the entire supply voltage range (4.5 V to 5.5 V). 

Transfer Characteristics 

Since the most common application for a logic gate is 
to drive a similar logic gate, the input and output logic levels 


must be compatible. The input and output logic levels for 
'ALS/'AS devices are as follows; 

VjL — The voltage value required for a low-level 
input voltage that guarantees operation 
VjH — The voltage value required for a high-level 
input voltage that guarantees operation 
Vql — The guaranteed maximum low-level output 
voltage of a gate 

Vqh ~ The guaranteed minimum high-level output 
voltage of a gate. 

With the exception of high-level ouput voltage (which 
is a direct function of supply voltage), these values remain 
virtually unchanged over the temperature range and under 
normal operating conditions of the device. 

Analysis of the input and output response characteristics 
of 'ALS/'AS TTL gates is necessary to understand the 
operation of these devices in most system applications. The 
dc response characteristies can best be depicted by an input 
voltage Vj versus output voltage Vq transfer plot. 

Figure 14 plots the 'ALS/'AS characteristics as 
compared with members of other TTL logic families. 

As shown in Figure 14, the 'ALS and 'AS devices 
exhibit a much better output savings when compared with 
standard TTL devices. The better high-level output voltage 
is primarily because of the active turn off of the low-level 
output transistor. The diode voltage drop in the normal output 
is replaced by a low-current Vbe voltage drop. This provides 




Figure 14. Input Voltage vs Output Voltage of 'ALS/'AS 
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a better high-level noise immunity in 'ALS and and 'AS over 
standard TTL devices. 

Input Characteristics 

To use 'ALS/'AS devices fully, a knowledge of the input 
and output characteristics is required. This is particularly true 
when a device interfaces with a device not in the same TTL 
series. In addition, knowledge of voltage and current 
relationships for alt elements is important for proper design. 

Figure 15 illustrates a typical plot for input current Ij 
versus input voltage, Vj, characteristics for 'ALS/'AS gate 
inputs during normal operation. A typical series 54/74 
characteristic plot is also shown for reference. Any device 
used to drive a TTL gate must source and sink current. 
Conventionally, current flowing toward a device input 
terminal is designated as positive and current flowing out 


of a device input terminal is designated as negative. Low- 
level input current is negative current because it flows out 
of the input terminal. High-level input current is a positive 
current because it flows into the input terminal. 

For transmission line conditions, a more accurate plot 
of the reverse bias section of these curves is required. These 
curves. Figure 16, are characteristic of the input clamping 
diode. 

Low-Level Input Current 

Figure 17 illustrates the dc equivalent of a standard 
'ALS/'AS input circuit and shows the input current paths 
during a low-level input state. The low-level input current 
is primarily determined by resistor R1 . However, low-level 
input current is also a function of the supply voltage, the 
ambient temperature, and the low-level input voltage. To 



Figure 15. Input Current vs Input Voltage 
for TTL Families 
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Figure 16. Low-Level Input Current vs High-Level 
Input Voltage for TTL Families 


assure desired device operation under all possible conditions, 
the worst-case test is performed on all devices. Supply 
voltage is taken to the highest allowable value to cause the 
low-level input current to be at a maximum. With the 
exception of the input under test, all unused inputs are taken 
to a high level. This enhances any contribution of these inputs 
to the low-level input current of the emitter under test. 


Input Clamping Diode Test 

The quality of the input clamping SBD (D2 in Figure 17) 
is tested by ensuring that the forward voltage drop is not 


Vcc 



Figure 17. DC Equivalent Input Circuit for 
Series 'ALS Gate 

greater than , - 1.2 V for 'AS and - 1.5 V for 'ALS with 
a forward current of 18 mA. These values are guaranteed 
at minimum supply voltage and are valid across the operating 
temperature range. The characteristic of the input diode is 
illustrated in Figure 16. 

High-Level Input Current 

Another input parameter that must be measured and 
controlled is high-level input current. To ensure desired 
device operation under all possible conditions, the worst-case 
test is performed with all unused inputs grounded and supply 
voltage at its maximum value. This provides the highest value 
of low-level input current. Those devices with a high-level 
input current of sufficient magnitude to cause a degradation 
of high-level output voltage at an output must be screened out. 

Input Breakdown Test 

An additional high-level input current test is performed 
to check for base-emitter breakdown under the application 
of the full range of input voltages. This test is performed 
under the worst-case supply voltage conditions and is 
important because the base-emitter junction is small and can 
easily be overdissipated during the breakdown conditions. 

Output Characteristics 

The most versatile TTL output configuration is the push- 
pull (totem-pole) type. The totem-pole output has a low 
output impedance drive capability at both high and low logic 
levels. Both 'ALS and 'AS families use this configuration 
and have fanouts of 40 in both the high- and low-level states. 

High-Level Output Characteristics 

The ability of the totem-pole output to supply high-level 
output current is parametrically tested by applying a high- 
level input current value during measurement of high-level 
output voltage. However, the quality of the output stage is 
best indicated by parametrically measuring its current 
sourcing Iqs capability when connected to ground. Figure 18 
shows the equivalent output circuit under high-level output 
conditions. 

Figure 19 illustrates typical high-level characteristics. 
When measuring worst-case high-level output voltage, 
minimum supply voltage is used. A worst-case low-level 
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input voltage is applied to an input and all unused inputs are 
tied to supply voltage. 



'ALS 



Figure 18. Equivalent Output Circuit for 
'ALS/'AS Gates 


Low-Level Output Characteristics 

Figure 20 shows that section of the output drive circuit 
which produces a low-level output voltage Vql- This 
characteristic is also tested at minimum supply voltage. 
Figure 21 illustrates the typical curve. 

Switching Speed 

Two switching-speed parameters are guaranteed on 
Series 'ALS and 'AS gates: propagation delay time for a 
high-level to a low-level at the output tpHL« ^^d a low-level 
to high-level transition time tpLH- Both parameters are 
specified with respect to the input pulse using standard test 
conditions as follows: 

Vcc= 4.5 V to 5.5 V 
Cl= 50 pF 
Rl= 500 

Ta = MIN to MAX 

Under these conditions, times in the order of 4 ns for 'ALS 
and 1 .7 ns for 'AS are typical. Figures 22 and 23 illustrate 
how the propagation delay time for 'ALS and 'AS devices 
vary with load capacitance. 

Most current in the output stage is drawn when both 
output transistors are on (i.e., during output transitions, the 
average power dissipation of a gate with a totem-pole output 
increases with operating frequency). This is caused by more 
high-current transitions per second at the output as the 
frequency increases. Figure 24 illustrates the effect for both 
'ALS and 'AS devices. 




4-19 


Applications 


Applications 


DC Noise Margins 

Noise margin is a voltage specification which guarantees 
the static dc immunity of a circuit to adverse operating 
conditions. Noise margin is defined as the difference between 
the worst-case input logic level (Vih minimum or Vjl 



maximum) and the guaranteed worst-case output (Vqh 
minimum or Vql maximum) specified to drive the inputs. 
Table 2 lists the worst-case output limits for the 'AS and 
'ALS families. 



Figure 20. Low-Level Output Circuit for 'ALS/'AS Gates 




Figure 21. Low-Level Output Voltage vs Low-Level Output Current 
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Specified Logic Levels and Thresholds 

The high-level noise margin is obtained by subtracting 
Vqh minimum from Vjh minimum. The low-level noise 
margin is obtained by subtracting Vjl maximum from Vql 
maximum. The worst-case high-level noise margin is 
guaranteed to be at least 500 mV for both 'AS and 'ALS 
devices and at least 300 mV for low-level noise immunity 
across the operating free-air temperature ranges. 

The usefulness of noise margins at the system design 
level is the ability of a device to be impervious to noise spikes 

I pH at the input. The input voltage falls into one of three 
jH categories: low-logic state (between ground and 0.8 V), 
Ifl threshold region (between 0.8 V and 2 V), or high-logic state 
(between 2 V and Vcc)- If an input voltage remains 
exclusively in the low-logic or high-logic state, it can undergo 


any excursions within that state. A level change from 5.5 V 
to 2 V or from ground to 0.8 V should not affect the output 
state of the device. To guarantee an expected output level 
change, the appropriate input has to undergo a change from 
one input state to the other input state (i.e., a transition 
through the threshold region). If a device will not remain 
in the correct state when voltage excursions on the input are 
occurring, it is violating its truth table. 

Noise Rejection 

The ability of a logic element to operate in a noise 
environment involves more than the dc or ac noise margins 
previously discussed. To present a problem, an externally 
generated noise pulse must be received into the system and 
cause a malfunction. Stable logic systems with no storage 


Table 2. Worst Case Output Parameters 


PARAMETER 

'AS 

ALS 

'AS 

'ALS 

(V) 

(O^C to 70 ®C) 

(O'C to 70 “O 

(-55 °C to 125°C) 

(-55 °C to 125 “O 

V|h(MIN) 

2 

2 

2 

2 

V|l(MAX) 

0.8 

0.8 

0.8 

0.8 

Voh(i^in) @ cc = 

2.5 

2.5 

2.5 

2.5 

Vol(MAX) 

0.5 

0.5 

0.5 

0.4 

High Level Noise 

Margin (Vqh — V|h) 

0.5 

0.5 

0.5 

0.5 

Low Level Noise 

Margin (V|l— Vql) 

0.3 

0.3 

0.3 

0.4 


•Actual specification for VoH(min) i® ~ 2 V. 
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elements are practically impervious to ac noise. However, 
large dc voltages could cause noise problems. Systems with 
triggerable storage elements or those operating fast enough 
for the noise to appear as a signal are much more susceptible 
to noise. 

The noise voltage must be radiated or coupled into the 
circuit. The amount of noise required to develop a given 
voltage is a function of the circuit impedance. Because of 
the low output impedance of TTL circuits, noise immunity 
is improved. Noise is transferred from the source (with some 
arbitrary impedance) through a coupling impedance to the 
impedance of the circuit under consideration. 

Figure 25 shows a circuit where the coupling impedance 
is stray capacitance and the load impedance is provided by 
the gates. The relatively tight coupling of this circuit and 
the loading effect on the driving source is significant enough 



Figure 25. Stray Coupling Capacitance 


to be considered. However, since the source effect is difficult 
to assess and is in a direction to improve rather than degrade 
the noise rejection, its effects are ignored. This results in 
a worst-case type of response indication. In the case of 
radiated noise, the source resistance is a definite factor in 
noise coupling and essentially replaces the reactive coupling 
impedance. 

By ignoring the driving source impedance to make 
conditions more nearly standard, it is possible to determine 
a set of curves relating the developed noise pulse to the noise 
source amplitude, the noise rise or fall time, the coupling 
impedance, and the load impedance. Curves have been 
developed! for several different input waveforms. Since the 
'ALS waveform is essentially a ramp with a dv/vt of 1 V/ns 
(approximately 2.5 V/ns for 'AS), the most applicable curve 
is that for a ramp input. 

Figure 26(a) shows the equivalent circuit from which 
the ramp response plot in Figure 26(b) was developed. The 
input pulse shown in Figure 26(c) is a ramp input. 

ei(t) = -^ t 

where 

Ej = Maximum input voltage and 
T = Total rise time of input voltage 


The output pulse is represented analytically by 
t/T 

eo(t) = .^ RC^l- 

eo(i)= Ei T ^1 -e 
where ' 

T 

0(i)=T^l-e 

eO(i) 

' e(i)= — 

Ei 

with holding for unit time. This is followed by an 
exponentially decaying voltage with a time constant t. Values 
of r and i on the figure are normalized by the value of the 
total rise time of the stimulated noise pulse ej. Using 
Figure 26(b), the pulse width and amplitude of the coupled 
noise pulse can be estimated. 

As an example, using the circuit shown in Figure 25, 
apply a noise pulse of 3 V in amplitude and rising at 1 V/ns 





Normalized Output Pulse Time— i 
(b) 

Figure 26. Evaluations of Gate Response to 
Fast Input Pulses 
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with gate 2 at a high-logic state. Assume a nominal output 
impedance of 58 Q (30 0 for 'AS) and coupling capacitance 
of 10 pF. Use the following formula: 

Total rise time T = = 3 ns^ 

1 V/ns** 

RC (10 X 10-12)(58) 

7 = T = 3 


0.58 X 10-9 
3 


0. 19 ns 


networks and, because of their small size, are more superior 
in a noisy environment operation than their discrete gate 
equivalents. Noise tolerance of latching devices is implied 
in the setup times, hold times, clock pulse width, data pulse 
widths, and similar parameters. Output impedances and input 
noise margins are quite similar to those of the gates and may 
be treated in a similar manner. If a latching device does 
become noise triggered, the effective error is stored and does 
not disappear with the noise. 

Parameter measurement information is shown in 
Figure 28. 


**2.5 V/ns for 'AS 
f 1.2 ns for 'AS 

To convert the normalized values of r and i in 
Figure 26(b) to actual values, multiply by 3 ns. The output 
voltage scale will be multiplied by 3 V. Using the t = 0. 19 
curve gives a peak eo of 0.57 V (0. 19 x 3) and a pulse width 
of 3 ns at the 50% points. To determine whether this pulse 
will cause interference, enter these values (0.57 V and 3 ns) 
on the graph shown in Figure 27. Since the gates have 
approximately 1.8 V of noise immunity at this point, they 
should not be affected. 

If an open-collector gate is used with a passive 1 kfl pull- 
up resistor, the situation would change. Use the following 
formula: 


Total rise time = 


3 V 


= 3 nst 


1 V/ns=' 

(10 X 10-12)(1 X 103) 


10 X 10-9 10 



**2.5 V/ns for 'AS 
^1.2 ns for 'AS 

Now the amplitude (from the curves) approaches 2.58 V 
(0.86 X 3) and the pulse width at the 50% points is 
approximately 8.52 ns (2.84 x 3). The next gate will 
propagate this pulse. 

This example is an oversimplification. The coupling 
impedances are complex (but resolvable into RLC series 
coupling elements) and the gate output impedance changes 
with load. Our purpose is to show why and how the low 
impedance of the active TTL output rejects noise and to make 
a comparison with a passive pull-up. 

The ability to operate in a noisy environment is an 
interaction of the built-in operating margins, the time required 
for the device to react, and the ease with which a noise 
voltage is developed. In all cases, except the ability to react 
to short noise pulses, the TTL design has emhasized noise 
rejection. 

Nothing has been discussed concerning noise in devices 
other than gate circuits. Many MSI devices are complex gate 



1 2 3 4 5 6 


Pulse Amplitude— V 


Figure 27. Theoretical Required Pulse 
Width vs Pulse Amplitude for 'AS and 'ALS Inputs 


GUIDELINES FOR SERIES 'ALS/'AS TTL 
SYSTEM DESIGN 

System layout and design requirements for Advanced 
Schottky TTL circuits are essentially the same as those 
guidelines which have previously been established and are 
applicable for all high-performance digital systems. Tables 3 
through 6 provide a brief summary of the solutions to most 
design decisions needed to implement systems using 
Advanced Schottky TTL. Supplementary data which may be 
useful for developing specifie answers to unique problems 
is provided later. 
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NOTES; 1 . Cl includes probe and jig capacitance. 

2. All input pulses have the following characteristics PRR s 1 MHz, tf = tf = 2 ns, duty cycle = 50%. 

3. When measuring propagation delay times of 3-state outputs, switch SI is open. 

4. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


Figure 28. Parameter Measurement Information 


POWER SUPPLY REGULATION 

Power supply regulation cannot be treated as if it is an 
independent characteristic of the device involved. Power 
supply regulation, along with temperature range, affects noise 
margins, fanout, switching-speed, and several other 
parameters. The characteristics most affected are noise 


margin and fanout. When these two parameters are within 
the specified limits, the power-supply regulation will 
normally be within specified limits. However, on a device 
where auxiliary parameters are more critically specified, a 
more restrictive power-supply regulation is normally 
required. When power-supply regulation is slightly outside 
the specified limits for TTL devices, the device may still 
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operate satisfactorily. However, if high ambient-noise levels 
and extreme temperatures are encountered, failures may 
occur. 

Application of a supply voltage above 7 V (absolute 
maximum rating) will result in damage to the circuit. 

Since power dissipation in the package is directly related 
to supply voltage, the maximum recommended supply 
voltage for TTL devices is specified at 5.5 V. This provides 
an adequate margin to ensure that functional capability and 
long-term reliability are not jeopardized. 

High-level output voltage is almost directly proportional 
to supply voltage (i.e., a drop in supply voltage causes a drop 
in high-level output voltage and an increase in supply voltage 


results in an increase in high-level output voltage). Because 
of this relationship, high-level output voltage for 'ALS/'AS 
devices is specified as supply voltage —2 V (Vcc V). 

Since high-level output voltage is directly related to 
supply voltage, the output current of the device is also directly 
related. The output current value is established by choosing 
output conditions to produce a current that is approximately 
one-half of the true short-circuit current. 

It is advantageous to regulate or clamp the maximum 
supply voltage at 5.5 V including noise ripple and spikes. 
When this conditions exists, unused AND and NAND gates 
can be connected directly to the supply voltage. 


Table 3. Guidelines for Systems Design for Advanced Schottky TTL 


ITEM 

GUIDELINE 

Single wire connections 

Wire lengths up to approximately 12 inches may be used. A form of ground plane is desirable. 
Use point-to-point routing rather than parallel. If the wire is longer than 12 inches, use either a 
dense ground plane with the wire routed as close to it as possible, or use a twisted-pair cable. 

Coaxial and twisted-pair cables 

Design around approximately 80 Q to 100 0 of characteristic impedance. Cross talk increases at 
higher impedances. Use a coaxial cable of 93 0 impedance (e.g.. Microdot 293 — 3913). For twisted- 
pair cable, use number 26 or number 28 wire with the insulation twisted at the rate of 30 turns 
per foot. 

Transmission-line-ground 

Ensure that transmission-line ground returns are carried through at both transmitting and receiving 
ends. Vcc decoupling ground, device ground, and transmission-line ground should have a common 
tie point. 

Cross talk 

Use point-to-point back-panel wiring to minimize noise pickup between lines. Avoid long unshielded 
parallel runs. However, if they must be used, they should carry signals that propagate in the same 
direction. 

Reflections 

Reflections occur when data interconnects become long enough that 2-line propagation delays 
are pulse transition times. For series TTL, reflections are normally of no importance for lines shorter 

than 1 2 inches. 

Resistive pull-up 

If fanout of driving output permits, use approximately 300 9 of resistive pull-up at the receiving 
end of long cables. This provides added noise margin and more rapid rise times. 


Table 4. Guidelines for Printed Circuit Board Layout for Advanced Schottky TTL 



ITEM 

GUIDELINE 

Signal connections 

Whenever possible, distribute loads along direct connections. Signal leads should be kept as short as possible. 
However, lead lengths of up to 15 inches will perform satisfactorily. This is especially for large boards that 
use a ground plane, ground, and/or Vqq plane. In addition, it will perform satisfactorily for small boards using 
ground mesh or grid. In high-frequency applications, avoid radial fanouts and stubs. If they must be used to 
drive some loads, reduce lead length proportionally and avoid sharp bends. Normal on-board fanouts and 
interconnections do not require terminations. Response of lines driving large numbers or highly capacitive loads 
can be improved with terminations of 300 Q to Vcc 60® 0 fo ground in parallel with the last load if fanout 

of the driving output permits. 

Conductor widths 

Signal-line widths down to 0.015 inch are adequate for most signal leads. 

Signal-line spacing 

Signal-lead spacing on any layer down to 0.01 5 inch can be used especially if care is taken to avoid adjacent 
use of maximum length and minimum spacing. Increase spacing wherever layout permits. Pay particular attention 
to clock and/or other sensitive signals. 

Insulator material 

Thickness of insulation material used for a multilayer board is not critical. If ground and Vcc planes or meshes 
are used, their capacitive proximity can be used to reduce the number of decoupling capacitors needed and 
this also supplements the supply bypass capacitor. 
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Table 5. Guidelines for General Usage of Advanced Schottky TTL 


ITEM 

GUIDELINE 

Power supply 

For RF bypass supply primary, maintain ripple and regulation at less than or equal to 10%. 

Vcc decoupling 

Decouple every 2 to 5 packages with RF capacitors of 0.01 to 0.1 /iF. Capacitors should be located as near 
as possible to the decoupled devices. Decouple line driving or receiving devices separately with 0.1 /jF capacitors 
between VcC ^nd the ground pins. 

On-board grounding 

A ground plane Is essential when the PCS is relatively large (over 12 inches). Smaller boards will work with 
ground and/or VqC mesh or grid. 

System grounding 

Try to simulate bus bars with a width to thickness ratio greater than or equal to 4. This can be accomplished 
by multiple parallel wires or by using flat braid. Performance will be enhanced when a copper or silver-copper 
bus is used. The width to thickness ratio required will vary between systems, but greater than or equal to 4 
will satisfy most systems. 


Table 6. Guidelines for Gates and Flip-Flops Using Advanced Schottky TTL 


ITEM 

GUIDELINE 

Data input rise and fall times 

Reduce input rise and fall times as driver output impedance increases. Rise and fall times should 
be equal to or less than 15 ns/V and essentially free of noise ripple. 

Unused input of AND and NAND 
gates and unused preset and 
clear inputs of flip-flops 

Tie the unused input of AND and NAND gates and the unused preset and/or clear inputs of 
flip-flops as follows: 

1 . Directly to Vcc- 'f input voltage rating of 5.5 V maximum is not exceeded. 

2. Through a resistor equal to or greater than 1 kfl to Vcc- Several inputs can be tied to one 

resistor. 

3. Directly to a used input of the same gate, if maximum fanout of driving device will not be 
exceeded. Only the high-level loading of the driver is increased. 

4. Directly to an unused gate output, if the gate is wired to provide a constant high-level output. 
Input voltage should not exceed 5.5 V. 

Unused input of NOR gates 

Tie unused input to used input of same gate, if maximum fanout of driving device will not be 
exceeded or tie unused input to ground. 

Unused gates 

Tie input of unused NAND and NOR gates to ground for lowest power drain. Tie inputs of unused 
AND gates high and use output for driving unused AND or NAND gate inputs. 

Increasing gate/buffer fanout 

Connect gates of same package in parallel. 

Clock pulse of flip-flops 

Drive clock inputs with a TTL output. If not available, rise and fall times should be less than 50 ns/V 
and free of ripple noise spikes. 


SUPPLY VOLTAGE RIPPLE 

Ripple in the supply voltage is generally considered a 
part of the supply voltage regulation. However, when 
combined with other effects (e.g., slow rise times), ripple 
voltage is more significant. 

The effect of ripple voltage Vr can appear on either the 
supply voltage Vcc or the ground supply GND. When ripple 
appears on the supply voltage, it causes modulation of the 
input signal. The extent of the effect depends upon circuit 
parameters and source impedance. 

The turning on of transistor Q5, shown in Figures 12 
and 13, is controlled by the voltage at the base of transistor 
Q2 with respect to ground in accordance with the formula: 

Vb= Vbe of Q2 + Vbe of Q3 + Vbe of Q5 


When ripple voltage is modulated onto the input voltage, 
the amplitude depends on the source impedance (Figure 29). 
The amplitude can be determined by the following equation: 


AVr= Vr^j 
= Vr(- 


Rl/g 


R1//3 + R2y 
R1 




R1 + /3R2 


where R1 = source impedance 

/3= gain of transistor Ql. 

Ripple voltage has the effect of adding extra pulses to 
the input signal (Figure 30). When ripple voltage appears 
in the ground supply, the threshold voltage is modulated and 
extra pulses occur (Figure 31). 
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Although decreasing the source impedance will reduce 
the effects of ripple voltage, it cannot be eliminated entirely 
because the emitter-base junction has an apparent resistance 
of approximately 30 0. Because of cancellation between the 
driving gate and the driven gate, low-frequency ripple is not 
a problem. 



-5 V 


Figure 29. Effect of Source Impedance on Input Noise 



Figure 30. Spurious Output Produced by Supply 
Voltage Ripple 


Vcc 



Figure 31. Effect of Ground Noise on Noise Margin 

NOISE CONSIDERATIONS 

Extraneous voltages and currents (called noise) 
introduced into a digital logic circuit are discussed in the 
following paragraphs. Figure 32(a) is a typical digital logic 




Figure 32. Typical Logic Circuit with Noisy Input 


circuit consisting of a NAND gate and a J-K flip-flop. When 
a small noise pulse is coupled onto the clock input 
[(Figure 32(b)], the flip-flop does not respond and the Q 
output is correct. However, when a large noise pulse is 
coupled onto the clock input [(Figure 32(c)], the flip-flop 
sees the pulse as a clock transition and an erroneous Q output 
occurs. Therefore, it is essential to protect digital logic 
circuits from noise. 

Noise Types and Control Methods 

The noise types encountered in digital logic systems, 
their source, and the method of controlling them are as . 
follows: 

1 . External noise — External noises radiated into 
the system. The sources include circuit breakers, 
motor brushes, arcing relay contacts, and 
magnetic-field-generating. The methods of 
controlled to be considered are shielding, 
grounding, or decoupling. 

2. Power-line noise — Noise coupled through the 
ac or dc power distribution system. The initial 
sources and controlling methods are the same as 
for external noise. 

3. Cross talk — Noise induced into signal lines from 
adjacent signal lines. Controlling methods to 
consider are shielding, grounding, decoupling, 
and, where possible, increasing the distance 
between the signal lines. 

4. Signal-current noise — Noise generated in stray 
impedances throughout the circuit. The 
controlling methods to consider are shielding, 
grounding, decoupling, and, where possible, 
reduction of stray capacitance in the circuit. 

5. Transmission-line reflections — Noise from 
unterminated transmission lines that cause 
ringing and overshoot. The method of control 
is to use, where possible, terminated 
transmission lines. 

6. Supply-current spikes — Noise caused by 
switching several digital loads simultaneously. 
The controlling method is to design, where 
possible, the system so that digital loads are not 
switched simultaneously. 
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Shielding 

In addition to its own internally generated noise, 
electrical equipment must operate in an extremely noisy 
environment. Noise pulses, which may come from a number 
of sources, consist of an electrostatic field, and 
electromagnetic field, or both. The noise waveform must be 
prevented from entering the equipment. This is accomplished 
by shielding. Since the noise fields are usually changing at 
a rapid rate, the shield required to exclude them may be very 
small. For effective exclusion, the sensitive circuits must be 
completely shielded. 

Aluminum or similar materials are effective in stopping 
electrostatic noise. However, only a ferrous metal can 
successfully protect equipment against magnetic fields. While 
it is helpful to connect the system to earth ground, the shield 
system must be complete and must be grounded to the system 
ground to prevent the shield from coupling noise into the 
system. 

External noise may be conducted into the system by the 
power lines. Decoupling and filtering of these lines should 
be standard design procedure. 

Grounding and Decoupling 

The total propagation delay is of secondary importance 
in generation of internal noise. The actual transition time 
determines the amplitude and frequency spectrum of the 
generated signal at the higher harmonics. Application of the 
Fourier integral to series 'ALS/'AS waveforms shows 
frequency components of significant amplitude that exceed 
100 MHz. Because of the frequency spectrum generated 
when an 'ALS/'AS device switches, a system using these 
devices must consider problems caused by radio frequency 
(RF) even though the repetition rates may be only a few 
megahertz. The transient currents generated by charging 
capacitors, changes in the levels of dc, line driving, etc., 
must be considered. In Figure 33 for example, a gate driving 
a transmission line is represented by a voltage source E, 
having an output impedance Zg connected to an impedance 
Zq, and loaded with a resistance Rl- 

Until after a reflected pulse returns from the termination 
of the transmitting device, line termination is not a factor 
in drive current. In a practical TTL circuit, the line 
termination must be high relative to the line impedance. For 



Figure 33. Diagram Representing a Gate Driving a 
Transmission Line 


explanation purposes, assume that the source voltage is 5 V 
in amplitude, the output impedance of the source is 50 and 
the line impedance is 50 fi. When the source voltage makes 
the transition from 0 V to 5 V, the voltage across the input 
of the line Vj is determined by the following equation: 

zo 

Vi= E — =2.5 V 

Zs + Zo 


where E = source voltage 
Zo= line impedance 
Zs= source impedance 

For the 50 fi line to become charged, the current that 
must flow onto the line is determined by the following 
equation: 

Vin 2.5 

Line = = 50 mA 

Zo 50 


In addition, this current flows in the ground return, 
which, in this case, is the transmission-line ground. If the 
line and return are originated and terminated close to the 
driving and receiving devices, there is no discontinuity in 
the line. Where the ground is poorly returned, the current 
flow sees the discontinuity in the cable as a high impedance 
and a noise spike is generated (i.e., the ground current sees 
a low impedance and a current cancellation if the ground is 
properly carried through and, if not, it sees a high 
impedance). Figure 34 presents a specific example. Assume 
that the gate driving the line is switched from the high to 
low state. Current flow is indicated by the arrow marked 
with an I. Since the line is improperly returned to the driver, 
a pulse is developed across the impedance. A possible 
consequence is the false output of gate 3 (G3). 

If the ground return is properly connected, the proper 
results are obtained. The impedance discontinuity is 
eliminated and current cancellation occurs at the ground 
point. Undesirable voltage spikes are then eliminated. Two 
empirical rules to reduce transmission-line currents have been 
established and have been found to be effective (Figure 35). 

1. Carry all returns, including twisted pair and 
coaxial cables, to a good ground termination. 
Ground line returns close to the driving and 
receiving devices. 




Impedance of poor ground return 

Figure 34. Noise Generation Caused by Poor 
Transmission-Line Return 
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2. Decouple the supply voltage of line-driving and 
line-receiving gates with a 0.1 -/iF disk ceramic 
capacitor. 

As the devices change state, current levels change 
because of the different device currents required in each state, 
the external loading, the transients caused by charging and 
discharging capacitive loads, and the conduction overlap in 
the totem-pole output stage. When a gate changes states, its 
internal supply current changes from high to low (these values 
are stated on the data sheet for each device). In addition, 
any capacitance, stray or otherwise, must be charged or 
discharged for a logic state change. The capacitance must 
be charged by a current determined by 



If the total stray capacitance on a gate output, the logic-level 
voltage excursion, and the associated rise or fall times are 
known, then the ideal-case instantaneous current during the 
transition can be calculated. 



Broken arrow shows path of line-charging current 


Figure 35. Ideal Transmission-Line 
Current Handling 


From Eq. (4) it can be determined that the current 
transient for charging load capacitance will increase with 
higher speed TTL circuits. Therefore, the Series 
54ALS/74ALS devices will have lower transient current than 
the Series 54AS/74AS devices. Another parameter that 
should be considered is the value of R7 (shown in Figures 12 
and 13). Resistor R7 acts as a limit on the charging current. 

The current required for charging load capacitance Cl 
(F igure 36) is supplied by the supply voltage when the 
transition is from logic low to logic high at the output of 
gate 1 (Gl). When the output of G1 goes from high to low. 



Cl includes all capacitance: stray, device, etc. 


Figure 36. Circuit with Effective Capacitive Loading 


the load capacitance is shorted to ground by transistor Q5 
(shown in Figures 12 and 13) and has no effect on supply 
current. 

A characteristic common to all TTL totem-pole output 
stages contributes an additional current transient when the 
output changes from a logic low to a logic high. This 
transient, or spike, is caused by the overlap in conduction 
of the output transistors Q7 and Q5 (shown in Figures 12 
and 13). The situation arises because transistor Q7 can turn 
on faster than transistor Q5 can turn off. This places a direct 
circuit consisting of transistors Q7 and Q5 and resistor R4 
between supply voltage and ground. For all series 'ALS TTL 
circuits, the maximum possible peak current can be 
determined by 

, Vcc - VceQ6 - VbeQ7 “VceQS 

Iccmax = 

However, due to the active turnoff circuit (consisting of R5, 
R6, and Q4), Q5 will be only slightly in the linear region 
and the current spike will be less. 

The total supply-current switching transient is then a 
combination of three major effects: the difference in high- 
level and low-level supply current, the charging of load 
capacitance, and the conduction overlap. Tests were 
performed to demonstrate these effects. The results are shown 
in Figure 37. Six types of series TTL devices were tested 
with no load (i.e., the oscilloscope was connected to the 
output only when measuring Vq and the photographs were 
double exposed). This was to approximate the effects of 
conduction overlap isolated from the transient caused by 
charging load capacitance. Different vertical scales were used 
on some of the photographs. 

The results are almost as predicted. The low-power 
devices have the lower transients. Since it is the fastest 
circuit, the SN74AS00 device should be highest. However, 
a decrease is shown, and the reason for the decrease is 
explained (Figure 39). The additional circuits to reduce 
conduction overlap of the output transistors result in a smaller 
transient even though the typical switching time is 1.7 ns 
compared to 9 ns for the Series 54/74LS. 

The second series of tests shown in Figure 37 cover a 
capacitive load of 50 pF. For this test, all of the supply 
current transient peaks increase in amplitude and width. 

Because of the larger transient currents, voltage spikes 
on the supply voltage measured at the IC package are also 
increased. 

From these tests, it can be concluded that the condition 
to be avoided (the only one that can be avoided) is 
unnecessary stray capacitance in circuit wiring. The charging 
of load capacitance, in most cases, overshadows the other 
two effects with respect to noise produced on the supply 
voltage line by switching current transients. 

The flow paths of these currents have been investigated 
to determine the grounding and decoupling necessary to 
counteract their effects. Supply voltage decoupling may be 
accomplished by one of two methods. Maintaining low 
impedance from the individual eircuit supply voltage to 
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b) SN74S00 load: Cl = 50 pF 



d) SN74LS00 load; Cl = 50 pF 



f) SN74AS00 load: Cl = 50 pF 


NOTES; 1. Vcc = 5 V 

2. Sweep is 50 ns/division 


3. Rise and fall times of input pulse are 1 ns 

4. Vertical scales are in units shown per division 


Figure 37(a). Supply-Current Transient Comparisons 
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NOTES: 1. Vcc = 5 V 3. Rise and fall times of input pulse are 1 ns 

2. Sweep Is 50 ns/division 4. Vertical scales are in units shown per division 

Figure 37(b). Supply-Current Transient Comparisons 
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ground is common to both methods. In the first method, the 
supply voltage line may be considered as a transmission line 
back to a low impedance supply. The positive bus can be 
laminated with a ground bus to form a strip transmission line 
of extremely low impedance. This line can be electrically 
approximated with lumped capacitances as shown in 
Figure 38. The inductances are usually a distributed 
component which must be minimized to lower the line 
impedance. 


DIELECTRIC 





Figure 38. Transmission-Line Power Buses 


The second method is to consider the supply voltage bus 
as a dc connecting element only and to provide a low- 
impedance path near the devices for the transient currents 
to be grounded (Figure 39). 



Figure 39. Capacitive Storage Supply 
Voltage System 


For effective filtering and decoupling, the capacitors 
must be able to supply the change in current for a period 
of time greater than the pulse width of this current. Since 
the problem is essentially one of dc changes due to logic state 
coupled with high-frequency transients associated with the 
changes, two different values of time constant must be 
considered. Capacitors combining the high capacitance 
required for long periods with the low series reactance 
required for fast transients are prohibitive in cost and size. 
A good compromise is the arrangement shown in Figure 40. 

The typical component values may be found for the RF 
capacitor Cl by assuming that the parameters have common 
values as follows: 

Alrp = 50 mA 
AV= 0.1 V 
AT= 20 ns 


Then the equation is as follows: 

Alec ^ (50)(20) X 10-12 
AV/AT 0. 1/(20 X 10-9) 

= ^ ^ = 10,000 X 10-12 

0.1 

= 0.01 fiF 

The same method may be used for the low-frequency 
capacitor C2. However, the factor AT, which was a worst- 
case transient time for calculating C2, now becomes a bit 
ambiguous. An analysis of the current cycling on a statistical 
basis is the best method in all but the simplest systems. The 
recommended procedure is to decouple using 10 to 50 ixF 
capacitors. 



Figure 40. Commonly Used Power Distribution and 
Decoupling System 


A discrete inductance of 2 /rH to 10 /rH is sometimes 
used for additional decoupling. However, its benefits are 
questionable and its usefulness should be evaluated for the 
individual system. The low-pass filter formed must be 
capable of keeping the transients confined and off the 
distribution bus. The possibility of resonance in the inductor 
or LC combination must be considered. 

Noise spikes on the supply voltage line that do not force 
the gate output below the threshold level do not present a 
serious problem. Downward spikes as large as 3 V can be 
tolerated on the supply voltage line without propagating 
through the logic system. The system designer can be 
confident that supply voltage noise can be handled even with 
minimal consideration. 

Ground noise, however, cannot be treated lightly. Pulses 
on a high-impedance ground line can easily exceed the noise 
threshold. Only if a good ground system is maintained can 
this problem be overcome. If proper attention is paid to the 
ground system, noise problems can be minimized. 

The concept of a common-ground-plane structure as used 
in RF and high-speed digital systems is quite different from 
the concept of the common-ground point as used in low- 
frequency circuits. The more closely the chassis and ground 
can approach to being an integral unit, the better the noise 
suppression characteristics of the system. Consequently, all 
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parts of the chassis and ground bus system must be bound 
tightly together both electrically and mechanically. Floating 
or poorly grounded sections not only break the integrity of 
the ground system, but may actually act as a noise distribution 
system. 

For grounds and decoupling on printed circuit boards, 
the most desirable arrangement is a double-clad or multilayer 
board with a solid ground plane or a mesh. Where component 
density prohibits this, the ideal should be relaxed only as far 
as necessary. Cross talk and ground noise can be reduced 
on large boards with a ground plane. Some suggestions for 
board grounds where a plane is not practical are as follows: 

1. Use as wide a ground strap as possible. 

2. Form a complete loop around the board by 
bringing both sides of the board through separate 
pins to the system ground. 

The supply voltage line can provide part of the ground 
mesh on the board, provided it is properly decoupled. For 
a TTL system, a good guideline is 0.01 /tF per synchronously 
driven gate and at least 0. 1 /iF for each 20 gates, regardless 
of synchronization. This capacitance may be lumped, but is 
more effective if distributed over the board. A good rule is 
to permit no more than 5 inches of wire between any two 
package supply-voltage points. Radio-frequency-type 
capacitors must be used for decoupling. Disk ceramics are 
best. It is sometimes a good practice to decouple the board 
from the external supply-voltage line with a 2.2 ^tF capacitor. 
However, this is optional and the RF capacitors are still 
required. In addition, it is recommended that gates driving 
long lines have the supply voltage decoupled at the gate 
supply voltage terminal and. that the capacitor ground, device 
ground, and transmission-line ground be connected to a 
common point. 

Cross Talk 

When currents and voltages are impressed on a 
connecting line in a system, it is impossible for adjacent lines 
to remain unaffected. Static and magnetic fields interact and 

B opposing ground currents flow, creating linking magnetic 
fields. These cross-coupling effects are lumped together and 
called cross talk. 



ALL GATES SN74ALS00 

Figure 41. Equivalent Circuit for Sending Line 


The use of direct-wired connections is the simplest and 
lowest cost method, but they are also the poorest for noise 
rejection. If the lead is not cabled tightly together with similar 
leads, direct leads up to 12 inches in length can be used. 

When the length of the signal line is increased, the line 
impedance is seen by the driving and receiving gates. As 
shown in Figure 42, a pulse sent along the sending line G3 
and G4 will be coupled via the coupling impedance Zg onto 
the receiving line G1 and G2, which can be in either of the 
two logic states. The extent to which cross talk will occur 
depends on the type of lines used and their relationship to 
each other. 



(Zc) - COUPLING IMPEDANCE 

Figure 42. Equivalent Circuit for Cross Talk 

The voltage impressed on the sending line by gate G3 
is determined by the equation: 


Back-Panel Interconnections 

Interconnecting signal lines can be grouped into three 
broad categories: coaxial lines, twisted-pair lines, and straight 
wire lines. Because of the low impedance and shielding 
characteristics of coaxial cable, its cross talk is minimal and 
is not a problem with TTL. 

Figure 41 illustrates a practical type of signal 
transmission line. The mutual reactances Lm and Cm which 
form the noise coupling paths and the line parameters Lg and 
Cg which govern the line impedance, will vary with the type 
of line used. Since cross talk is a function of the ratio of the 
mutual impedances to the line characteristic impedances, the 
selection of transmission-line type must be at least partially 
a factor in cross-talk considerations. 


VSL= . 

Rs 3 + Zo 

where 


( 5 ) 


Vg 3 = open-circuit logic voltage swing generated 
by gate G3 

Rs 3 = output impedance of gate G3 
Zq = line impedance 

VsL = voltage impressed on the sending line. 


The relationship for the equation is illustrated in 
Figures 43 and 44. 

The coupling from the sending line to the receiving line 
can be represented by taking coupling impedance Zc into 
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Figure 43. Capacitive Cross Talk Between 
Two Signal Lines 


The term Vin(2)/VG3 tie defined as the cross-talk 
coupling constant. 

The worst-case for signal line cross talk occurs when 
sending and receiving, lines are close together but widely 
separated from a ground return path. The lines then have 
a high characteristic impedance and a low coupling 
impedance. 

For example, if we assume a coupling impedance of 
50 pF at 150 MHz with a line impedance of approximately 
200 n then: 


account. An equivalent circuit to represent the coupling from 
the sending line to the receiving line is shown in Figure 44. 

As the voltage impressed on the sending line propagates 
farther along the line, it can be represented as voltage source 
VsL with a source impedance of Zqi (Figure 45). Vsl is 
then coupled to the receiving line via the coupling 
capacitance, where the impedance looking into the line is 
line impedance in both directions. Therefore the equation 
becomes 

Zo 


Vrl= Vsl 


2 

(1.5 Zo + Zc) 


The voltage impressed on the receiving line (Vrl) then 
propagates along the receiving line to gate G2 which can be 
considered as an open circuit and voltage doubling occurs. 
Therefore: 


Vin(2) = 2 Vrl = Vg3 



' Zq a 
RS 3 + Zoy 


In the switching period, the transistor has a very low output 
impedance. Then Rs 3 '^*^Zo and Vin( 2 ) can be simplified to 
the following: 


Vin(2) = Vg3 



^in(2) 

Vg3 


0.62 


This level is unsatisfactory because none of the very high- 
speed logic circuits has a guaranteed noise margin greater 
than one- third of the logic swing. Such potential cross talk 
can be avoided by not using the close spacing of conductors. 



Figure 45. Equivalent Cross-Talk Network 


Mutual coupling can be reduced by using coaxial cable 
or shielded twisted pairs. When mutual inductance and 
capacitance are decreased, line capacitance is increased and 
imposes restrictions on the driver. Coaxial cable combines 
very high mutual impedance with low characteristic 
impedance and shielding. It effectively eliminates cross talk, 
but is necessary in only the noisiest environments. Twisted 
pairs are adequate for most applications and are typically less 
expensive and easier to use. 



Figure 44. Coupling Impedances Involved in Cross Talk 
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Printed Circuit Card Conductors 

Signal interconnections on a two-sided or multilayer 
printed circuit card can be grouped into two general 
categories: microstrip lines and strip lines. The microstrip 
line (Figure 46) consists of a signal conductor separated from 
a ground plane by a dielectric insulating material. A strip 
line (Figure 47) consists of a signal conductor within a 
dielectric insulating material and the conductor being centered 
between two parallel conductor planes. The important 
features of these type of printed circuit conductors are that 
the impedances are highly predictable, can be closely 
controlled, and the process is relatively inexpensive because 
standard printed circuit board manufacturing techniques are 
used. Typical impedances of these types of conductors with 
respect to their physical size and relative spacings are shown 
in Tables 7 and 8. 


Table 7. Typical Impedance of Microstrip Lines 


Dimensions 

Line Impedance 

zo <n> 

Capacitance 
per Foot (pF) 

H (mils) 

W (mils) 

6 

20 

35 

40 

6 

15 

40 

35 

15 

20 

56 

30 

15 

15 

66 

26 

30 

20 

80 

20 

30 

15 

89 

18 

60 

20 

105 

16 

60 

15 

114 

14 

100 

20 

124 

13 

100 

15 

132 

12 


Relative dielectric constant =5 


Table 8. Typical Impedance of Strip Lines 


1 Dimensions | 

Line Impedance 

Zo (fl) 

Capacitance 
per Foot (pF) 

H'a = H'b = 

(miis) 

W (miis) 

6 

20 

27 

80 

6 

15 

32 

70 

10 

20 

34 

67 

10 

15 

40 

56 

12 

20 

37 

57 

12 

15 

43 

48 

20 

20 

44 

48 

20 

15 

51 

42 

30 

20 

55 

39 

30 

15 

61 

35 


Relative dielectric constant =5, and H'a = H'b 


Cross talk on a printed circuit board is also a function 
of the mutual reactances and the line parameters which 
govern the line impedance. A microstrip line and a strip line 
are, by definition, conductors placed relatively close to a 
ground plane. Therefore, they have at least one inherent 
property which tends to reduce cross talk. In addition, the 
thickness (H) of the dielectric and the spacing (S) of the 
conductors can be implemented selectively to reduce the 
amount of possible cross talk. The effects of these two 
dimensions on cross talk have been evaluated and are shown 
graphically in Figure 48. The data shown can be used to 
estimate the maximum crosstalk which will be encountered 
under the most unfavorable conditions. 
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Figure 46. Microstrip Line 


GROUND PLANE 








H 

_* 




-►I s |»— 


INSULATING 

DIELECTRIC 




Figure 47. Strip Line 
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Figure 48. Line Spacing Versus 
Cross-Talk Constant 

Transmission-Line Driving Reflections 

When the interconnections used to transfer digital 
information become long enough so that line propagation 
delay is equal to or greater than the pulse transition times, 
the effects of reflections must be considered. These 
reflections are created because most TTL interconnections 
are not terminated in their characteristic impedance. 
Reflections lead to reduced noise margins, excessive delays, 
ringing, and overshoot. Some method must be used to 
analyze these reflections. Because neither the gate input nor 
output impedance is linear, basic transmission-line equations 
are applicable but unwieldy. Transmission-line characteristics 
of TTL interconnections can be analyzed by using a simple 
graphic technique. 

Figure 49 shows piecewise linear plots of a gate input 
and both (logic-high and logic-low) states of the output for 
a typical TTL device. The output curves are plotted with 
positive slopes. The input is inverted because it is at the 
receiving end of a transmission line. The logic-high and logic- 
low intersections are indicated on the plot. These points are 
the steady-state values which will be observed on a lossless 
transmission line (Figure 50). 

Figure 50 shows a typical TTL interconnection using 
a twisted-pair cable which, in this example, has a 
characteristic impedance of approximately 30 U. To evaluate 
a logic -high to logic-low 'AS transition see Figures 51 and 
52. The equation - I/Zq (Zq = 30 fl), which represents the 
transmission line, is superimposed on the output characteristic 
curves in the Bergeron plot. Since evaluation of a logic-high 
to logic-low transition is desired, the - I/Zq line starts at 
the point of intersection of the impedance curves of the input 
and output for a logic-high state. The slope - I/Zq then 
proceeds toward the logic-low output curve. At time tg, the 
driver output voltage is determined by the intersection of 


=Of 


30 n TWISTED 
PAIR B 


^drivers 


T " 




Figure 50. 'ALS/'AS Driving Twisted Pair 


-I/Zq and the logic-low output curve (1.2V). The 
transmission-line slope now becomes I/Zq and 
is drawn toward the input curve. At time 
tl [t(n-H)“tn = time delay of line], the receiving gate sees 
-0.7 V. Now the line slope changes back to - I/Zq and 
the output curve for a logic low is approached. This action 
continues until the logic-low intersection is reached. 
Figure 52 plots driver and receiver voltages versus time for 
this example. 

A logic-low to logic-high transition is treated in 
approximately the same manner (Figure 53). The Bergeron 
line - I/Zq starts at the intersection for a logic low. At time 
tg, the driver output rises to 2.2 V and, at time tj, the 
receiving gate input goes to approximately 4.35 V. Both 
output and input voltages are plotted in Figure 54. 

Figures 55 through 58 illustrate 'ALS transitions and 
are treated in the same manner as the 'AS. 

The scope photographs in Figures 59 through 66 show 
the effectiveness of the graphic techniques. In most cases, 
the calculated and experimental values of voltage steps agree 
within reason. The ringing that appears for the open wire 
is not immediately obvious. This is because the input and 
output curves in this region lie practically along the positive 
horizontal axis. At the scale used for graphic analysis, it is 
difficult to go much beyond the first few reflections. The 
graphic analysis is idealized and stray capacitance and 
inductance are not considered. 
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TRANSITION (1-H)) 



Figure 52. 'AS — ve Voltage/Time Plot 
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Figure 53. 'AS + ve Transition Bergeron Diagram 


TRANSITION (0->1) 



Figure 54. 'AS +ve Voltage/Time Plot 
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TRANSITION (1->0) 
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Figure 57. 'ALS +ve Transition Bergeron Diagram 
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TRANSITION (1 —►0) TRANSITION (0 —► 1) 

Figure 59. Oscilloscope Photograph of 'ASOOl — ve Figure 62. Oscilloscope Photograph of 'ASOO +ve 

Transition Using 50-Ohm Line Transition Using 25-Ohm Line 



TRANSITION (0 —►!) TRANSITION (1 0) 

Figure 60. Oscilloscope Photograph of 'ASOO + ve Figure 63. Oscilloscope Photograph of ' ALSOOA - ve 

Transition Using 50-Ohm Line Transition Using 50-Ohm Line 



Figure 61. Oscilloscope Photograph of 'ASOO -ve 
Transition Using 25-Ohm Line 


Figure 64. Oscilloscope Photograph of 'ALSOOA -I- ve 
Transition Using 50-Ohm Line 
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TRANSITION (1 — ► 0) 


Figure 65. Oscilloscope Photograph of ' ALSOOA - ve 
Transition Using 25-Ohni Line 
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Figure 66, Oscilloscope Photograph of 'ALSOOA +ve 
Transition Using 25-Ohm Line 
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Appendix A 

Normalized Load Factors 


Normalizing output drive capability and input current requirements can be very useful to designers of systems using 
two or more of the TI TTL series of devices. It provides a set of load factors (input cuurent requirements in 
Table A-1), which can be summed and compared directly to the fanout capability (see Table A-2) of the output being considered. 
The load factor values shown are valid for any input rated at one unit load. 

The loading of these type of outputs can be checked from any column. However, most designs use one of the series 
as the basic building block and, since the tables cover each series individually, the designer has the choice of working from 
the column containing the normalized fanout. As an example, the designers of a system using series 'AS as the basic circuit 
will probably find that the use of the 'ASOO and 'AS 1000 columns will suit best because both fanout and load factors are 
expressed for these series of devices. 

The use of these simple and easy-to-remember numbers was developed within each series to make the verification of 
output loading a matter of counting the number of inputs connected to a particular output. When mixtures of series are used, 
a common denominator (normalized factor) becomes useful. 

USE OF TABLES A-1 AND A-2 


Every possible combination of the seven 54/74 TTL families is included in these tables. If, for example,'the existing 
system used 74S series logic and it is desired that some of it be replaced by series 74ALS logic, a quick check should be 
made on whether the 'ALS can be supplied with sufficient input current. By taking the 74S row and 'ALS, column figures 
of 2.5 and 20 are obtained for high- and low-level loads, respectively (see Table A-1). This indicates that, for high logic 
levels, two and one-half 'ALS gates can be driven for each 'S series gate removed. However, if more 74S series gates are 
being driven by this 'ALS device, the fanout between 'ALS and 'S series gate is required, you can now use Table A-2. 

The 'ALS row and the 'S column are chosen. The figures are 8 for the high-logic level and 4 for the low-logic level. 
In this case the lowest figure is taken so that the interconnection is reliable for both logic states. So each 'ALS gate inserted 
will drive 4 'S series gates. 



54/7400 

54/7400 


54H/74H00 

54H/74H00 


54/74L00 

54/74L00 


54LS/74LS00 

54LS/74LS00 


54S/74S00 

54S/74S00 


INPUT 

I/O CURRENT 
(mA) 


Table A-1. Normalized Input Currents 


INPUT CURRENT NORMALIZED 



54AS/74AS00 

HI 

0.02 

0.5 

0.4 

2 

1 

0.4 

1 

1 

1 

1 

54AS/74AS00 

LO 

0.5 

0.31 

0.25 

2.78 

' 1.25 

0.25 

1 

5 

1 

5 

54ALS/74ALS00A 

HI 

0.02 

0.5 

0.4 

2 

1 

0.4 

1 

1 

1 

1 

54ALS/74ALSOOA 

LO 

0.1 

0.06 

0.05 

0.56 

0.25 

0.05 

0.2 

1 

0.2 

1 

54AS1000 

HI 

0.02 

0.5 

0.4 

2 

1 

0.4 

1 

1 

1 

1 

54AS1000 

LO 

0.5 

0.31 

0.25 

2.78 

1.25 

0.25 

1 

5 

1 

5 

54ALS1000A 

HI 

0.02 

0.5 

0.4 

2 

1 

0.4 

1 

1 

1 

1 

54ALS1000A 

LO 

0.1 

0.06 

0.05 

0.56 

0.25 

0.05 

0.2 

1 

0.2 

1 
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Table A-1 is normally used (in combination with Table A-2) when replacing one logic family with another in an existing 
system. 

Table A-2 is normally used when originally designing a system which employs several TTL families to optimize 
performance. 


Table A-2. Fanout Capability (Output Currents Normalized to Input Currents) 




OUTPUT 

CURRENT 

(mA) 

OUTPUT DRIVE NORMALIZED 

SERIES 

I/O 

'00 

li!HM 

‘LOO 


BiTiM 



'AS1000 


*HI 0.04 

0.05 

0.01 


0.05 


0.02 


0.02 



^LO 1.6 

2 

0.18 

KB 

2 


0.1 


0.1 

54/7400 

D 

0.4 

10 

8 

40 

20 

8 

20 

20 

20 

20 

54/7400 

19 

16 

10 

8 

88.89 

40 

8 

32 

160 

32 

160 

54H/74H00 

El 

0.5 


10 

50 

25 

10 

25 

25 

25 

mm 

54H/74HOO 

19 

20 


10 

111.11 

50 

10 

40 

200 

40 


54L00 

HI 

0.1 

2.5 

2 

10 

5 

2 

5 

5 

5 

5 

54LOO 

LO 

2 

1.25 

1 

11.11 

5 

1 

4 

20 

4 

20 

74L00 

HI 


5 

4 

20 

10 

4 

10 

10 

10 

10 

74L00 

LO 


2.25 

1.8 

20 

9 

1.8 

7.2 

36 

7.2 

36 

54LS/74LSOO 

HI 

0.4 

10 

■1 

40 

20 

■1 

20 


20 

mgm 

54LS00 

LO 

4 

2.5 

mm 

22.22 

10 

mm 

8 

mm 

8 

K9 

74LS00 

LO 

8 

5 

mM 

44.44 

20 

mM 

16 

80 

16 

80 

54S/74S00 

El 

1 

25 

20 

100 


20 

50 

50 

50 

50 

54S/74S00 

19 

20 

12.5 

10 

111.11 


10 

40 

200 

40 

200 

54AS/74AS00 

El 

2 

50 

40 

200 

100 

40 

100 

100 

100 

100 

54AS/74ASOO 

19 

20 

12.5 

10 

111.11 

50 

10 

40 

200 

40 

200 

54ALS/74ALS00A 

HI 

0.4 

10 

■E 

40 

20 

8 

20 


20 

20 

54ALS00A 

LO 

4 

2.5 

mS 

22.22 

10 

2 

■ 8 

mm 

8 

40 

74ALS00A 

LO 

8 

5 

H9 

44.44 

20 

4 

16 

80 

16 

80 

54AS1000 

HI 

40 

1000 

KBiai 

4000 


800 

2000 

2000 

2000 

2000 

54AS1000 

LO 

40 

25 

20 

222.22 

100 

20 

80 

400 

80 

400 

74AS1000 

HI 

48 

1200 

960 

4800 

2400 

960 

2400 

2400 

2400 

2400 

74AS1000 

LO 

48 

30 

24 

266.67 

120 

24 

96 

480 

96 

480 

54ALS1000A 

HI 

1 

25 

20 

100 

50 

20 

50 

50 

50 

mm 

54ALS1000A 

LO 

12 

7.5 

6 

66.67 

30 

6 

24 


24 

mm 

74ALS1000A 

■ HI 

2 

65 

52 

260 

130 

52 

130 


130 

130 

74ALS1000A 

LO 

24 

15 

12 

133.33 

60 

12 

48 

240 

48 

240 


Input Current HI 

D 
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Appendix B 

Letter Symbols, Terms, and DeHnitions 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of 
the Electronics Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (lEC) 
for international use. The definitions are grouped into sections applying to voltages, currents, switching characteristics, and 
classification of circuit complexity. 

VOLTAGES 

ViH High-level input voltage 

An input voltage level within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. A minimum value is specified which is the least-positive (most-negative) value of high-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 

ViL Low-level input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to represent the 
binary variables. A maximum value is specified which is the most-positive (least-negative) value of low-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 

Vx + Positive-going threshold voltage 

The voltage level at a transition-operated input that causes operation of the logic element according to .specification 
as the input voltage rises from a level below the negative-going threshold voltage, Vx- . 

Vx- Negative-going threshold voltage 

The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage falls from a level above the positive-going threshold voltage, Vx -i- . 

VOH High-level output voltage 

The voltage at an output terminal for a specified output current Iqh with input conditions applied that according 
to the product specification will establish a high level at the output. 

VoL Low-level output voltage 

The voltage at an output terminal for a specified output current Iql with input conditions applied that according 
to the product specification will establish a low level at the output. 

VO(on) On-state output voltage 

The voltage at an output terminal for a specified output current with input conditions applied that according to 
the product specification will cause the output switching element to be in the on state. 

Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 

VO(off) Off-state output voltage 

The voltage at an output terminal for a specified output current with input conditions applied that according to 
the specification will cause the output switching element to be in the off state. 

Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 

CURRENT 

IfH High-level input current 

The current flowing into* an input when a specified high-level voltage is applied to that input. 

IlL Low-level input current 

The current flowing into* an input when a specified low-level voltage is applied to that input. 

Current flowing out of a terminal is a negative value. 
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lOH High-level output current 

The current flowing into* the output with a specified high-level output voltage Vqh applied. 

Note: This parameter is usually specified for open-collector outputs intended to drive other logic circuits. 

lO(off) Off-state output current 

The current flowing into* an output with a specified output voltage applied and input conditions applied that according 
to the product specification will cause the output switching element to be in the off state. 

Note: This parameter is usually specified for open-collector outputs intended to drive devices other than logic circuits 
or for three-state outputs. 

Iqs Short-circuit output current 

The current flowing into* an output when that output is short-circuited to ground (or other specified potential) 
with input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential). 

ICCH Supply current, output(s) high 

The current flowing into* the Vcc supply terminal of a circuit when the reference output(s) is (are) at a high-level 
voltage. 

ICCL Supply current, output(s) low 

The current flowing into* the Vcc supply terminal of a circuit when the reference output(s) is (are) at a low-level 
voltage. 

DYNAMIC CHARACTERISTICS 
fmax Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while 
maintaining stable transitions of logic level at the output with input conditions established that should cause a change 
of output state with each clock pulse. 

tHZ Output disable time (of a three-state output) from high level 

The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined high level to a high-impedance (off) state. 

tLZ Output disable time (of a three-state output) from low level 

The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined low level to a high-impedance (off) state. 

tPLH Propagation delay time, low-to-high-level output 

The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined low level to the defined high level. 

tPHL Propagation delay time, high-to-low-level output 

The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined high level to the defined low level. 

tTLH Transition time, low-to-high-level output 

The time between a specified low-level voltage and a specified high-level voltage on a waveform that is changing 
from the defined low level to the defined high level. 

tTHL Transition time, high-to-low-level output 

The time between a specified high-level voltage and a specified low-level voltage on a waveform that is changing 
from the defined high level to the defined low level. 

tyv Average pulse width 

The time between 50% amplitude points (or other specified reference points) on the leading and trailing edges 
of a pulse. 

*Current flowing out of a terminal is a negative value. 
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th Hold time 

The time interval for which a signal or pulse is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 

trelease Release time 

The time interval between the release from a specified input terminal of data intended to be recognized and the 
occurrence of an active transition at another specified input terminal. 

Note: When specified, the interval designated “release time” falls within the setup interval and constitutes, in 
effect, a negative hold time. 

tsu Setup time 

The time interval for which a signal is applied and maintained at a specified input terminal before an active transition 
occurs at another specified input terminal. 

^ZH Output enable time (of a three-state output) to high level 

The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from a high-impedance (off) state to the defined high level. 

fZL Output enable time (of a three-state output) to low level 

The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from a high-impedance (ofO state to the defined low level. 


CLASSIFICATION OF CIRCUIT COMPLEXITY 


Gate equivalent circuit 

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number 
of individual logic gates that would have to be interconnected to perform the same function. 

LSI Large-scale integration 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether logical or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 


MSI Medium-scale integration 

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem 
or system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more 
equivalent gates or circuitry of similar complexity. 


SSI Small-scale integration 

Integrated circuits of less complexity than medium-scale integration (MSI). 
Current flowing out of a terminal is a negative value. 
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IMPORTANT NOTICE 


Texas Instruments (Tl) reserves the right to make changes in the 
devices or the device specifications identified in this publication 
without notice. Tl advises its customers to obtain the latest version 
of device specifications to verify, before placing orders, that the 
information being relied upon by the customer is current. 

Tl warrants performance of its semiconductor products, including SNJ 
and SMJ devices, to current specifications in accordance with Tl's 
standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems such testing necessary to support this 
warranty. Unless mandated by government requirements, specific 
testing of all parameters of each device is not necessarily performed. 

In the absence of written agreement to the contrary, Tl assumes no 
liability for Tl applications assistance, customer's product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor devices described herein. Nor does Tl warrant 
or represent that any license, either express or implied, is granted 
under any patent right, copyright, or other intellectual property right 
of Tl covering or relating to any combination, machine, or process in 
which such semiconductor devices might be or are used. 


Copyright © 1985, Texas Instruments Incorporated 
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INTRODUCTION 


METASTABLE EVALUATION 


At some point in every system designers career, they are 
faced with the problem of synchronizing two digital signals 
operating at two different frequencies. This problem is 
typically solved by synchronizing one of the signals, to the 
local clock, through a flip-flop. However, this solution 
presents an awkward dilemma, the setup and hold time 
specifications associated with the flip-flop are sure to be 
violated. The metastable characteristics of the flip-flop used 
can influence overall system reliability. The purpose of this 
application report is to give the system designer a better 
understanding of the metastable characteristics pertaining to 
Texas Instruments Advanced Schottky Bipolar Logic Family. 

METASTABLE DEFINITION 

Whenever a flip-flops setup and hold time is violated, 
the flip-flops output response is uncertain. Presently, there 
is no circuit that can 100% guarantee its response. This is 
why the device manufacturer does not guarantee its operation. 
Specifically, the metastable state is defined as that time period 
when the output of a digital logic device, is not at a logic 
level 1 (Vout less than 2 V) or a logic level 0 (Vout greater 
than 0.8 V), but instead between 0.8 V and 2 V. Since the 
input data is changing at the time of being clocked, the system 
designer does not care if the flip-flop goes to either a high 
or low logic level, just so long as the output does not hang 
up in the metastable region. The metastable characteristics 
for a particular flip-flop will determine how long the device 
stays in the metastable region. This concept is illustrated in 
the timing diagram of Figure 1. 


Anyone who has tried to evaluate the metastable 
characteristics for a particular flip-flop, has probably found 
it is not an easy task. The number of times the output hangs 
up in the metastable region is extremely small when 
compared to total number of clock transitions. In addition, 
the amount of time the output is actually in the metastable 
region is a variable and dependent on the type of flip-flop 
used (LS, ALS, AS, etc.). 

From the design engineers viewpoint, when using a 
flip-flop as a data synchronizer, they can no longer use the 
specified data sheet maximum for propagation delay. Instead, 
to guarantee reliable system operation, they need to know 
how long after the specified data sheet maximum they need 
to wait before using the data. Conventional test equipment 
is not designed to measure these parameters, so a special test 
circuit is required for characterizing MTBF (Mean Time 
Between Failures) and At (time between CLK and Q valid). 
With these two parameters specified, the system designer 
can make a rational decision about what type of flip-flop to 
use, and how long to wait before using the data. 

Circuit Description 

The circuit in Figure 2 can be used in evaluating MTBF 
and At for a selected flip-flop (DUT, Device Under Test). 
Two 'AS04s are used to detect whenever the Q output of 
the DUT is in the metastable region. This is accomplished 
by adjusting the input threshold to 2 V on one inverter and 
0.8 V on the other. Notice that input thresholds are adjusted 
by referencing the ground input pins to 0.6 V and -0.6 V 
respectively. Therefore, whenever the Q output of the DUT 
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Figure 1. Metastable Timing Diagram 
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Figure 2. Metastable Evaluation Test Circuit 


is between 0.8 V and 2 V, the inverters will be in opposite 
states. Whenever the Q output of the DUT is higher than 
2 V or lower than 0.8 V, both inverters will be at the same 
logic level. The outputs of the 'AS04s are then clocked (CP2) 
into two 'AS74s a selected time (At) after the DUT clock 

I H|| (CPI). The outputs of the 'AS74s are compared through an 
'ALS86 and clocked (CP3) into another 'ALS74. This 
guarantees against any false clocking by the evaluation 
circuit. The output of the 'ALS74 is then feed to a series 
of three 'ALS160 counters, and on into three TIL31 Is for 
counter display. 

In order to maximize the possibility of forcing the DUT 
into a metastable state, the input data signal must jitter around 
the threshold of the input clock. The width of the jitter should 
equal, or exceed the setup and hold time specification for 
the device. In our evaluation circuit, this is accomplished 
by feeding a low level noise signal into the negative input 
of a TIL820 operational amplifier. The pictures shown in 
Figure 3 show the noise generated around the DUT clock 
(CPI) for both input data transitions. 

It should be intuitively obvious that the worst-case 
condition, for any specified input data frequency, will be 
when the input data always violates the data setup and hold 
times. This condition is shown in the timing diagram of 
Figure 2. Any other relationship of CPI to DATA IN, would 


provide less chance for the device to enter the metastable 
state. Therefore, it can be concluded that the worst-case 
condition for a given input data frequency, will be 0.5 times 
the DUT clock rate where the input data always violates the 
setup and hold time. 

By using the- described circuit, MTBF can be 
determined for several different values of At. Plotting this 
information on semilog paper reveals the metastable 
characteristics, for the selected flip-flop, at the desired input 
data frequency. 

Test Circuit Limitations 

Before we proceed to the AS/ALS test results, it is 
important to analyze the limitations of our test circuit. In this 
way, we can better understand its effects on the test results. 
Two major areas which can greatly affect the test results are 
not centering the jitter around the input clock, and 
propagation delay of the 'AS04s. By not centering the jitter 
around the input clock, the risk of entering the metastable 
state is reduced. Proper care must be taken to ensure that 
the jitter is always centered around the input clock to 
guarantee worst-case conditions. 

The propagation delay of the 'AS04s affect the test 
results because they add propagation delay between the output 
of the DUT, and the data being clocked into the 'AS74s. For 
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Figure 3. Test Waveforms 


characteristics within +3 ns of each other. This was expected 
since all three device types come from the same technology. 
The same experiment was performed using AS and LS 
devices. The average characteristics for all three device 
families are shown in Figure 4. The 4-ns offset generated 
by the test circuit has not been subtracted from the data. 



Figure 4. AS/ALS/LS Metastable Characteristics 
Other Clock Frequencies 

Clock frequencies other than 1 MHz will either increase 
or decrease the probability of the device entering the 
mctastable state. The faster the frequency, the higher the 
probability of entering the metastable state. Likewise, the 
slower the frequency, the lower the probability of entering 
the metastable state. From the data taken in the above 
experiment, an equation can be derived for the metastable 
characteristics at other clock frequencies. Equation (1) relates 
input clock and data frequency, to metastable characteristics. 



example, the output on the DUT may come out of the 
metastable region, but the 'AS04s may not switch before CP2 
occurs. This causes an inappropriate reading. The typical 
propagation delay of the 'AS04s, as configured in the test 
circuit, is approximately 4 ns. This 4 ns delay should be 
considered when evaluating the test results. If inverters 
slower than the 'AS04s arc used in the test circuit, a larger 
offset must be considered. 

ALS/AS Test Results 

Using the test circuit described in Figure 2. 'ALS74s. 
'ALS273s and 'ALS374s were evaluated at several different 
At time periods. The input clock frequency used was 1 MHZ 
with an input data frequency of 500 kHz. The devices were 
allowed to run until an appropriate amount of errors were 
recorded. The number of errors were then divided by the 
total time the devices were allowed to run. This results in 
a MTBF for the selected At. The information was then 
recorded on semilog paper for analysis. It was found that 
all three device types exibited basically the same metastabic 


Metastable Equation 

Icp X fdata X Cl c(-C2 At) 

MTBF 



As stated earlier, the worst case situation for the test 
circuit shown in Figure 2. is when the data setup and hold 
time is always violated. Ba.sed on this assumption, the 
equation is reduced to the following. 


L_=-Lf 2 

MTBF 2 


X Cl e(-C2 At) 


( 2 ) 


The constants Cl and C2 describe the metastable 
characteristics of the device. From the experimental data 
graphed in Figure 4, these constants can be solved for each 
device family. As an example, the constants are solved below 
for the ALS device family. 


4-55 


Applications 



Applications 


C2 is defined by the slope of the line. Picking two data 
points off the graph yields the following. 

108 _ 102 6 

= (2-302)= 1.151 


By plugging C2 into equation 2, along with using one 
of the data points off the graph, Cl can be solved for. 


l_ 

MTBF 


2 fcp2 X Cl e(- 1.51 At) 


J_= -L (io6)2 X Cl e(- 1.151 X 40.2) 
108 2 


Cl = 2.49 


Inserting Cl and C2 into equation 2, yields the 
metastable equation for ALS. 



Figure 5. AS/ALS/LS Metastable Characteristics 
Variation with Frequency 


= -Lf 2 

MTBF 2 


X 2.49 e(- 1.151 At) 


Given this worst-case equation, the system designer can 
determine the metastable characteristics for ALS when using 
other input clock frequencies. 

The equations for AS and LS can be derived using the 
same procedure. They are as follows. 


AS: 

1_ 

MTBF 


Yfcp2 X 1.53 X 107 e(-2.92 At) 


LS: 


MTBF 2 (‘'P^ ^ 


306 e- 0.783 At) 



To get a feel for the effect of changing the input clock 
frequency. Figure 5 shows the change in the metastable 
characteristics from 1 MHz to 10 MHz. 

METASTABLE CHARACTERISTICS OF 
PROGRAMMABLE LOGIC 


The PAL16R4A and TIBPAL16R4-15 from the 
programmable logic family were also evaluated. They 
exhibited very similar characteristics to the ALS curve. This 
was expected because they utilize the same technology. One 
important consideration when evaluating programmable logic 
in the test circuit described, is positioning the jittery data 
a few nanoseconds before CPI. This compensates for the 
delay of the AND/OR array which is usually positioned in 
front of the flip-flop. Remember that the jittery data must 
be violating the setup and hold time at the input to the flip- 
flop, not just at the device input. Some experimentation is 
usually required to find the worst-case condition. 


As a general rule, a system designer can usually get 
a feel for the metastable characteristics of a device by simply 
looking at the setup and hold time specifications. Usually, 
the smaller the setup and hold time numbers, the better its 
metastable characteristics will be. However, in the case of 
programmable logic, the setup and hold time numbers are 
not reflective of metastable characteristics. This is because 
the setup and hold time numbers also reflect the propagation 
delay time of the AND/OR logic in front of the flip-flops. 

SUMMARY 

The metastable characteristics of a flip-flop used for 
data synchronization can greatly affect system reliability. 
Based on the information presented in this application report, 
the system designer can make a rational decision about what 
type of flip-flop to use, and what its metastable characteristics 
will be. 

It is easy to see from the experimental data shown in 
Figure 4, that AS offers the best metastable characteristics. 
It has a much narrower setup and hold time window, and 
is quicker to recover once it gets into the metastable region. 
However, with adequate sampling time, ALS and LS will 
also perform well. The selection of what type of flip-flop 
to use must be based on the speed of the application. As a 
general rule, the faster the flip-flop, the better its metastable 
characteristics. 

We at Texas Instruments believe that the graphs shown 
and equations derived, represent a reasonable assumption 
about the metastable characteristics for the device families 
discussed. However, we strongly recommend that when 
using flip-flops as data synchronizers, an adequate amount 
of guardband is allowed between the characteristics shown, 
and when the output of the flip-flop is actually sampled. 
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MECHANICAL DATA 


ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 
mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 


EXAMPLE 




(l. Prefix}- 


MUST CONTAIN TWO TO FOUR LETTERS 

SN Standard Prefix 

SNJ JEDEC PUBLICATION 101, Class B 

JANB IVIIL-M-38510 Qualified 


^2. Unique Circuit Description^ 

MUST CONTAIN SIX TO TEN CHARACTERS 
(From Individual Data Sheet) 


Examples; 


74S225 

54LS610 

74ALS232 

74ALS632A 

74ALS29864 


^3. Package^ 


MUST CONTAIN ONE OR TWO LETTERS 

D, DW ("Small Outline" Packages) 

J, JD, JG. JT, N, NT, NW, P, W (Dual-in-Line Packages) 
FH or FN (Chip Carriers) 

(From pin-connection diagram on individual data sheet) 


4. Instructions (Dash No 





3 PEP processing, level 3 (N or NT packages only) 

^These circuits in dual-in-line and "small outline" packages are shipped in one of the carriers shown below. Unless a specific method 
of shipment is specified by the customer (with possible additional costs), circuits will be shipped in the most practical carrier. Please 
contact your Tl sales representative for the method that will best suit your particular needs. 

"Small Outline" (D, DW) 

Dual-in-Line (J, JD, JG, JT, N, NT, NW, P, W) 

— A-Channel Plastic Tubing 

— Tape and Reel 

— Barnes Carrier (W only) 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 


5-3 


Mechanical Data 





MECHANICAL DATA 


D plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deforrhation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 


n 

o 

zr 

0 ) 

3 

o’ 

0) 


8-PIN D PLASTIC 


6,20 (0.244) ♦ 

5,80 (0.228) I 

4,00 (0.157) 
3,81 (0.150) 

± 


5,00 (0.197) 


4,80 (0.189) 




p-Fl 


1,75 (0.069) 
1,35 (0.053) 


--H/f- 7' 


NOM 

PLACES 


I 


0,203 (0.008) 

0,102 (0.004) 

0,79 (0.031) 


0,28 (0.011) 


0,50 (0.020) 
0,25 (0.010) 


0,457 (0.018) 


0,356 (0.014) 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: 


A. Body dimensions do not include mold flash or protrusion. 

B. Mold flash or protrusion shall not exceed 0,15 (0.006). 

C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 


o 

0) 

0) 
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MECHANICAL DATA 


D plastic "small outline" packages 

Each of these "small outline” packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 


14-PIN 0 PLASTIC 



1,27 (0.050) 
(See Note A) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Body dimensions do not include mold flash or protrusion. 

B. Mold flash or protrusion shall not exceed 0,15 (0.006). 

C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


D plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 


16-PIN D PLASTIC 





1,27 (0.050) 
See Note a 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Body dimensions do not include mold flash or protrusion. 

B. Mold flash or protrusion shall not exceed 0,15 (0.006). 

C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 


1 

) 
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DW plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 



NOTES; A. Body dimensions do not include mold flash or protrusion. 

B. Mold flash or protrusion shall not exceed 0,15 (0.006). 

C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


DW plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly'. 


24-PIIM DW PLASTIC 


15,5 (0.610) 


f 

IHIilillinBM 


1 " 
(0.419) 

(0.400) 

7,55 ( 

7,45 (( 

: 

).297) 

).293) 


24 13 

(3) 12 







ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: 



A. Body dimensions do not include mold flash or protrusion. 

B. Mold flash or protrusion shall not exceed 0,15 (0.006). 

C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 

D. Lead tips to be planar within ±0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 


FK ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) 
centers, terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 


FK CERAMIC CHIP CARRIER 
128-terminal package shown) 



1,40 (0.055) 
1,14 (0.045) 



,71 (0.028) II I . 

0,56 (0.022) H r~ 


27 (0.050) T.P. 


CERAMIC CHIP CARRIERS 


JEDEC 

OUTLINE 

DESIGNATION* 

NO. OF 
TERMINALS 

A 

MIN MAX 

B 

MIN MAX 

MS004CB 

20 

8,69 9,09 

(0.342) 10.358) 

7,80 9,09 

(0.307) (0.358) 

MS004CC 

28 

11,23 11,63 

(0.442) (0.458) 

10,31 11,63 

(0.406) (0.458) 


‘All dimensions and notes for .the specified JEDEC outline apply. 


051 (0.020) . 


0,25 (0.010) 

1 


□ 

L: 


0,25 (0.010) 


1,14 (0.045) 
_^0.89 (0.035) 


1,14(0.045) 


0,89 (0.035) 


2,03 (0.080) 


1,63 (0.064) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


(0 

(0 

G 

75 

o 

'E 

(0 

s: 

o 

0 } 
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MECHANICAL DATA 


FN plastic chip carrier packages 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound withstands soldering temperatures with 
no deformation, and circuit performance characteristics remain stable when the devices are operated in 
high-humidity conditions. The packages are intended for surface mounting on solder lands on 1 ,27 (0.050) 
centers. Leads require no additional cleaning or processing when used in soldered assembly. 




I 


FN PLASTIC CHIP CARRIER 
(28-terminal package used for illustration) 


4.50 (0.177) 






1,22 (0.048) 


1,07 (0.042) 
X3-i 


X45 


o 


I 

I” 


12 13 14 15 16 17 18 


(See Note A) 


1,35 (0.053) 
1,19 (0.047) 


0,25 (0.010) 
3 PLACES 


2,79 (0.110) 



C(AT SEATING PLANE) 


1,27 (0.050) T.P. 
(See Note B) 


SEATING PLANE 
(See Note C) 


JEOEC 

NO. OF 


A 


B 


c 

OUTLINE 

TERMINALS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MO 04 7AA 

20 

9.7.8 

(0 3851 

10.03 

(0 3951 

8.89 

(0.350) 

9.04 

10 356) 

7.87 

10.3101 

8.38 

10 3301 

MO 047AB 

28 

12.32 

(0.4851 

12,57 

(0.4951 

1 1.43 

(0.450) 

1 1.58 

(0.456) 

10 41 

(0 410) 

10 92 

10 4301 

MO 047AC 

44 

17.40 

(0.685) 

17.65 

(0.695) 

16,51 

(0 650) 

16.66 

(0 656) 

15.49 

(0 610) 

16,00 

(0 6301 

MO 047AE 

68 

25.02 

10 9851 

25,27 

(0.995) 

24,13 

<0 950) 

24.33 

lO 9561 

23.1 1 

(0 9101 

23 62 

lO 9301 


0,81 (0.032) 
0,66 (0.026)' 


0,51 (0.020) 




1,52 (0.060) MIN 
T 

0,64 (0.025) MIN 


-Hlh*- 


0,36(0.014) 

LEAD DETAIL 


All dimensions and notes lor the specified JEDEC outline apply 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Centerline of center pin eacti side within 0,10 (0.004) of package centerline as determined by dimension B. 

B. Location of each pin is within 0,127 (0.005) of true position with respect to center pin on each side. 

C. The lead contact points are planar within 0,10 (0.004) 
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MECHANICAL DATA 


J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 1 5,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated (“bright- 
dipped”) leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 1 5,24 (0.600) 
row spacing. 


14-PIN J CERAMIC 


19.94(0.785) 


19,18 (0.755) 


Falls Within JEDEC TO-116 and 
EIA MO-001 AA Dimensions 


A A A r^ 


0,63 (0.025) R NOM 


VVVVVVV" 

©@@©(I),@@ 


1,78 (0.070) MAX 14 PLACES 



0,69 (0,027) MIN 


1,78 (0.070) PIN SPACING 2.54 (0.100) T.P. 
4 PLACES 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 


J ceramic dual-in-line packages (including JG. JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 1 5,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright- 
dipped”) leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 1 6-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 1 5,24 (0.600) 
row spacing. 


16-PIN J CERAMIC 





0,63 (0.025) R NOM 


7,87 (0.310) 

7,37 (0.290) 

7,11 (0.280) A 
6,22 (0.245)’ 

1,27 (0.050) NOM 


-SEATING PLANE - 





1,78 (0,070) MAX 16 PLACES 


5,08 (0.200) 
MAX 


0,51 (0.020) 
MIN 


\\ 0.36 (0.014) 3 30 (0.130) 

0,20 (0.008) MiM 

16 PLACES 


U I 

( — ^ ^ 


GLASS 

SEALANT 


0,69 (0.027) MIN 
12 PLACES 


0,305 (0.012) MIN 
4 PLACES 


In 0,58(0.023) 
”n [| 0,38 (0.015) 

i 16 PLACES 


PIN SPACING 2.54 (0.100) T.P. 
(See Note A) 


1,27 (0,050) 
0,38 (0,015) 
4 PLACES 


♦ For memories of 64 bits and up and a few MSI/LSI products in Series 54/74 and Series 54S/74S 
that are derived from memory circuit bars, this maximum is 7,62 (0.300). All other dimensions apply 
without modification. 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



D 

0 ) 


NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 


0 } 
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MECHANICAL DATA 


J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 1 5,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright- 
dipped”) leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 1 5,24 (0.600) 
row spacing. 


20-PIN J CERAMIC 


24,76 (0.975) 
'23.62(0.930) 


@@@@@@@@@@ 


0,63 (0.025) R NOM 



7,87 (0.310) 

7,37 (0.290) 

7,62 (0.300) 

6,22 (0.245) 

1,27 (0.050) NOM 



o@@@©©©®@® 


0.51 (0.020) 
MIN 


• 1.78 (0.070) MAX 20 PLACES 


5.08 (0.200) 
MAX 

SEATING f 

plane 3,30 (0.130) ♦ 

MIN ' 


\\ 0,36 (0. 

0,20 (0 


.014) A 

.008) I 0.305 (0.012) MIN« 
CES 4 PLACES 


H ill _ 0.69 (0.027) MIN 
[]~[J 16 PLACES 

H 0,58 (0.023) 

0,38 (0.015) 

1,27 (0,050) 20 PLACES 

0,38 (0.015)"^ 

4 PLACES 


PIN SPACING 2,54 (0.100) T. P. 
(See Note A) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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Mechanical Data 


MECHANICAL DATA 


J ceramic dual-in-line packages (including JG. JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 1 5,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright- 
dipped”) leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 1 5,24 (0.600) 
row spacing. 
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MECHANICAL DATA 


J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 1 5,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright- 
dipped") leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 1 5,24 (0.600) 
row spacing. 
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ical Data 


MECHANICAL DATA 


J ceramic dual-in-line packages (including JG. JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 1 5,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright- 
dipped") leads require no additional cleaning or processing when used in soldered assembly. 

NOTE; For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 1 5,24 (0.600) 
row spacing. 


24-PIN JW CERAMIC 


32,8 (1.290) 
■ 31,3 0.235) 


@ (§) @ @ @ ® @ © ® © @ ( 2 ) 



15,241 0,26 

”(0.600 4 0.010)“ 


0,30 (0.012) , 
0,20 (0.008) 
24 PLACES 


0,63 (0.025) R 
NOM 


©®®®®®®®®®®® 

14,2 (0.560) 

13,1 (0.515) 1,91 (0.075) 

-1,27 (0.050) NOM Ci.27 (0.050) 1,78 (0.070) MAX 24 PLACES f”-! 

^ GLASS SEALANT ^ ^ ^ ^ ^ ^ ^ ^ ^ 

I PLAN^ 1,78(0.0701 If III III If If If If if If if II Ilf 

0,51(0.020) UUUUUUUUUU L U- 


0,51 (0.020) J I 

0,41 (0.016)^1^ 

24 PLACES '•H 1 


0.71 (0.028) MIN-* 
24 PLACES 


4,06 (0.160) 
■ 3,17 (0.125) 
24 PLACES 


PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 


Falls within JEDEC MO-015AA dimensions 


2,54 (0.100) 
1,52 (0.060) 
4 PLACES 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A: Each pin centerline is located within 0,25 (0.010) of i 
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MECHANICAL DATA 



JD ceramic side-braze dual-in-line packages 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 


JD CERAMIC-SIDE-BRAZE 



INDEX MARK 
(DOT. TRIANGLE, 
OR NUMBER) 


0,38 (0.015) 
0.20 (0.008) 


0.51 (0.020) MIN 



1,91 (0.075) MAX 


1,78 (0.070) 
0.76 (0.030)' 



irt- 


2.54 (0.100) NOM 
PIN SPACING 
(See Note A) 



5.08 (0.200) MAX 


3,18 (0.125) MIN 



16 

18 

20 

22 

24 

7,62 

(0.3001 

7,62 

(0.300) 

7,62 

(0.300) 

7,62 

(0.300) 

7,62 

(0.300) 

20,57 

(0.810) 

23,11 

(0.910) 

25,65 

(1.010) 

27,94 

(1.100) 

30,86 

(1.215) 

7.37 

(0.290) 

7,37 

(0.290) 

7,37 

(0.290) 

9,91 

(0.390) 

7,37 

(0.290) 


--^..^PINS (N) 

DIM 

24 

28 

40 

48 

52 

64 

A +0,51 ( + 0.020) 

-0,25 (-0.010) 

15,24 

(0,600) 

15,24 

(0.600) 

15,24 

(0.600) 

15,24 

(0.600) 

15,24 

(0.600) 

22,86 

(0.900) 

B (MAX) 

31,8 

(1.250) 

36,8 

(1,450) 

52,1 

(2.050) 

62,2 

(2.450) 

67,3 

(2.650) 

82,6 

(3.250) 

C (NOM) 

15,0 

(0,590) 

15,0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

15,0 

(0.590) 

22,6 

(0.890) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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Mechanical Data 


MECHANICAL DATA 


N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 
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MECHANICAL DATA 


IM plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


16-PIN N PLASTIC 



7,62 t 0,25 
(0.300 ± 0.010) 
6,35 1 0.25 
'(0.250 t 0.010) 


2.4 (0.093) R NOM- 
2.8 (0.110) NOiy 


® @ 


0 ®® ®®® ®® 


16 PLACES 
(See Note B) 
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MECHANICAL DATA 



N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


20-PIN N PLASTIC 


@© 00000 ©©© 


2,4 (0.093) R NOM 
2.8 (0.110) NOM 



7,62 ± 0.25 
(0.300 1 0.010) 


7,11 (0.280) 
6.61 (0.260) 



0 ©© 0 ©© 0 ©©© 


24.77 (0.975) 

* 23,22 10.914) 

— *( k- 1,78 (0.070) MAX 20 PLACES 


0,25 (0.010) NOM 


n 0.36 10 
— 0,25 (0 


0,36 (0.014) 
0,25 (0.010) 
20 PLACES 



3,94 (0.155) I ^ 

3,17(0.125) I 

1.68 (0.066) 
0,22 (0.009) 

4 PLACES 




PIN SPACING 2.54 (0.100) T.P. 
(See Note A) 


_0.84 (0.033) MIN 
16 PLACES 

0.533 (0.021) 
0,381 (0.015) 

20 PLACES 
(See Note B) 


25,40(1.000) 

23,62 (0.930) 

ALTERNATE SIDE VIEW 


1,91 (0.075) 
1,02 (0.040) 


Parts may be supplied in accordance 
with the alternate side view at the 
option of Tl. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side-view parts 
manufactured outside of the USA 
may have a maximum package length 
of 26,7 (1.050). 


k-1,78 (0.070) MAX 20 PLACES 


5,08 (0.200) MAX 


0,51 (0.020) 
MIN 

3,94 (0.155) I 1 

3,17 (0.125) I 

1,27 (0.050) 
0,38 (0.015) 

4 PLACES 



h— — I 

PIN SPACING 2.54 (0.100) T.P. 
(See Note A) 


0,84 (0.033) MIN 
20 PLACES 

0,533 (0.021) 
“0,38lT0^i^ 

20 PLACES 
(See Note 6) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position, 

B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 

C, Parts may be supplied with a draft angle of 7° typical at the option of Tl. 
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MECHANICAL DATA 


IM plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 



NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 
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Mechanical Data 


MECHANICAL DATA 


N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


40-PIN N PLASTIC 



ALL LINEAR DIMENSIONS’ARE IN (VIILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A. Each pin centerline is located within 0,25 (0,010) of its true longitudinal position. 
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MECHANICAL DATA 


N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


48-PIN. 52-PIN, AND 64-PIN N PLASTIC 




HT 

© 


PIN SPACING IS 2,54 (0.100) T.P. 
(See Note A) 


(N) 

DIM ^ 

48 

52 

64 

A ± 0,25 (0.010) 

B MAX 

15,24 (0.600) 
62,2 (2.45) 

1 5,24 (0.600) 

67,3 (2.65) 

22,86 (0.900) 
81,3 (3.20) 


ALL LINEAR DIIVIENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTE A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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I Data 


MECHANICAL DATA 


N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


24-PIN NT PLASTIC 



0 @ 0 @©@© 0 © 00 @ 


7,62 ± 0,25 
(0.300 ± 0.010) 


7,1 (0.280) MAX 


2,0 (0.080) NOM 


2,4 (0.093) R NOIVI 
2,8 (0.110) NOM 



0,38 (0.015) 
MIN 


o©@©©@o©©©©© 


1 ^0,25 (0.010) NOM 


105° 

©'90° 

24 PLACES 


-SEATING PLANE 


0,36 (0.014) 
0,25 (0.010) 
24 PLACES 
(See Note B) 


4,06 (0.160) 

3,17 (0.125) 

2,16 (0.085) 
0,71 (0.028)' 
4 PLACES 


i 




PIN SPACING 2,54 (0.100) T.P. 
(See Note A) 


_J LI, 14 (0.045) MIN 
^ r 24 PLACES 




0,533 (0.021) 
0,381 (0.015) 
24 PLACES 
(See Note B) 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 


5-24 


Texas 

Instruments 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 





MECHANICAL DATA 


N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 1 5,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 


24-PIN NW PLASTIC 


t 15,24 ±0,25 t 
—(0.600 + 0.010)-* 
L 14,0 (0.550)_J 
\ NOM n 



32,8 (1,290) MAX 

^Ar^/AAAAAAAAA 

2,4 (0.093) R NOM 

2,8 (0.110) NOM - 





2,0 (0.080) NOM 

n 


^.25 (0.010) NOM -| ^ 1.78 (0.070) MAX 24 PLACES 



0,457 1 0,0 
(0.018 ±0.003) 
24 PLACES 
(See Note B) 


5,08 (0.200) MAX 


3,17.(0.125) MIN 
24 PLACES 


PIN SPACING 2,54 (0.100) T. P. 
(See Note A) 


2,42 (0.095) MAX 
4 PLACES 



ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 
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Mechanical Data 


MECHANICAL DATA 


P dual-in-line plastic package 

This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion 
in mounting-hole rows on 7,62-mm (0.300) centers (see Note A). Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Solder-plated leads require 
no additional cleaning or processing when used in solder assembly. 


8-PIN P PLASTIC 




ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 


NOTE: A. Each pin is within 0, 1 3 (0.0005) radius of true position (TP) at the gauge plane with maximum material condition and unit installed. 
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NOTES: A. Leads are within 0.005 radius of true position (T.P.) at maximum material conditions. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
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MECHANICAL DATA 


W ceramic flat packages (including WA and WC) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 




A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie, 

C. Index point is provided on cap for terminal ideritification only. 
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MECHANICAL DATA 


W ceramic flat packages (including WA and WC) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 


1 e-PIN W CERAMIC 


©©©®@©®@ 




Falls Within JEDEC MO-004-AA Dimensions 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 


(0 

(0 

O 


(0 

_o 

'E 

(0 



Texas 

Instruments 


5-29 


POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 





MECHANICAL DATA 


W ceramic flat packages (including WA and WC) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 



NOTES: A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 


W ceramic flat packages (including WA and WC) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 


24-PIN W CERAMIC 



Falls Within JEDEC MO-019AA Dimensions 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: 


A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 

D. End configuration of 24-pin package is at the option of Tl. 


J 

< 

( 

le 
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Mechanical Data 


MECHANICAL DATA 


W ceramic flat package (including WA and WC) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 


24-PIN WC CERAMIC 


0,152 (0.006) 


@@@ 0 ©@ 00@000 


0.076 (0.0031 
24 LEADS 


BASE AND 
SEATING PLANE 


1.27 (0.0501 TYP 
(See Note A) 

/ 22 PLACES 


10.16 (0.400) 


8,38 (0.330) 

MAX 

(See Note 8) 

30,48(1.200) j 7,24 (0.285) 


20,32 (0.800) 


6,99 (0.275) 




-i 


wwwwiin II 




1,04(0.041) 0,48 (0.019) 

0.38(0.015) 
24 LEADS 


0,79 (0.031) 






12,83 (0.505) 

12,32 (0.485) 

O© ©©©©©©©©©© 


ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 



NOTES; A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 


W ceramic flat package (including WA and WC) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 


14-PIN WA CERAMIC 


0.152 (0.006) 

0.076 10.003) ~1r~ 
14 LEADS n 


0.483 (O.m^) 
0T3'8ila015)' 


6.73 (0,265) 
h 6,98 (0.275)'* 

nr j*— H- ^1.27 (0.050) TYP 


12 PLACES 
(See Note A) 


8,89 (0.350) 
6,10 (0.240) 


BASE AND r 

SEATING PLANeJ 


5,59 (0.220) 


I (See Note B) INDEX 
21.8 (0.860) I 5 08 (0.200) \ 
21,3(0,840) ^70 (0.185) 


1.91 (0.075) 
1.27 (0.050)' 



0,76 (0.030) 
'0,51 (0.020) 


0,81 (0.032) 
0,38 (0.015) 


y k- -* ►*- 

5.97 (0.235) 
^6,22 (0.245) 

O©@(0©©O 


0,89 (0.035) 
0.36 (0.014) 
4 PLACES 


ALL LINEAR DIIVIENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 


NOTES: A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition 

B. This dimension determines a zone within which all body and lead irregularities lie. 

C. Index point is provided on cap for terminal identification only. 

D. End configuration of 24-pin package is at the option of Tl. 
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TI Sales Offices 


ALABAMA: Huntsville (205) 837-7530. 

ARIZONA: Phoenix (602) 995-1007; 

Tucson (602) 624-3276. 

CALIFORNIA: Irvine (714) 660-8187; 

Sacramento (916) 929-1521; 

San Diego (619) 278-9601; 

Santa Cfara (408) 980-9000; 

Torrance (213) 217-7010; 

Woodland Hills (818) 704-7759. 

COLORADO: Aurora (303) 368-8000, 
CONNECTICUT: Wallingford (203) 269-0074. 

FLORIDA: Ft. Lauderdale (305) 973-8502; 

Maitland (305) 660-4600; Tampa (813) 870-6420. 

GEORGIA: Norcross (404) 662-7900. 

ILLINOIS: Arlington Heights (312) 640-2925. 
INDIANA: Ft. Wayne (219) 424-5174; 

Indianapolis (317) 248-8555. 

IOWA: Cedar Rapids (319) 395-9550. 

MARYLAND: Baltimore (301) 944-8600. 
MASSACHUSETTS: Waltham (617) 895-9100. 

MICHIGAN: Farmington Hills (313) 553-1500; 

Grand Rapids (616) 957-4200. 

MINNESOTA: Eden Prairie (612) 828-9300. 

MISSOURI: Kansas City (816) 523-2500; 

St. Louis (314) 569-760(3. 

NEW JERSEY: Iselin (201) 750-1050. 

NEW MEXICO: Albuquerque (505) 345-2555. 

NEW YORK: East Syracuse (315) 463-9291; 

Endicott (607) 754-3900; Melville (516) 454-6600; 
Pittsford (716) 385-6770; 

Poughkeepsie (914) 473-2900. 

NORTH CAROLINA: Charlotte (704) 527-0930; 
Raleigh (919) 876-2725. 

OHIO: Beachwood (216) 464-6100; 

Dayton (513) 258-3877. 

OREGON: Beaverton (503) 643-6758. 
PENNSYLVANIA: Ft. Washington (215) 643-6450; 
Coraopolis (412) 771-8550. 

PUERTO RICO: Halo Rey (809) 753-8700 

TEXAS: Austin (512) 250-7655; 

Houston (713) 778-6592; Richardson (214) 680-5082; 
San Antonio (512) 496-1779. 

UTAH: Murray (801) 266-8972. 

VIRGINIA: Fairfax (703) 849-1400. 

WASHINGTON: Redmond (206) 881-3080. 
WISCONSIN: Brookfield (414) 785-7140. 

CANADA: Nepean, Ontario (613) 726-1970; 
Richmond Hill, Ontario (416) 884-9181; 

St. Laurent. Quebec (514) 335-8392. 


TI Regional 
Technology Centers 


CALIFORNIA: Irvine (714) 660-8140, 

Santa Clara (408) 748-2220. 

GEORGIA: Norcross (404) 662-7945. 
ILLINOIS: Arlington Heights (312) 640-2909. 
MASSACHUSETTS: Waltham (617) 895-9197. 
TEXAS: Richardson (214) 680-5066. 
CANADA: Nepean, Ontario (613) 726-1970 


Customer 
Response Center 


TOLL FREE: (800) 232-3200 

OUTSIDE USA: (214) 995-6611 

(8:00 a.m. — 5:00 p.m. CST) 


TI Distributors 


TI AUTHORIZED DISTRIBUTORS IN 
USA 

Arrow Electronics 

Diplomat Electronics 

General Radio Supply Company 

Graham Electronics 

Hall-Mark Electronics 

Kierulff Electronics 

Marshall Industries 

Milgray Electronics 

Newark Electronics 

Time Electronics 

R.V. Weatherford Co. 

Wyle Laboratories 

Zeus Component, Inc. (Military) 

TI AUTHORIZED DISTRIBUTORS IN 
CANADA 

Arrow Electronics Canada 
Future Electronics 

TI AUTHORIZED DISTRIBUTORS IN 
USA 

—OBSOLETE PRODUCT ONLY— 
Rochester Electronics, Inc. 
Newburyport, Massachusetts 
(617) 462-9332 


ALABAMA: Arrow (205) 837-6955: 

Hall-Mark (205) 837-8700; Kierulff (205) 883-6070; 
Marshall (205) 881-9235. 

ARIZONA: Arrow (602) 968-4800; 

Hall-Mark (602) 437-1200; Kierulff (602) 437-0750; 
Marshall (602) 968-6181; Wyle (602) 866-2888. 

CALIFORNIA; Los Angeles/Orange County: 

Arrow (818) 701-7500, (714) 838-5422; 

Hall-Mark (818) 716-7300, (714) 669-4700, 

(213) 217-8400; Kierulff (213) 725-0325, (714) 731-5711, 
(714) 220-6300; Marshall (818) 407-0101, 

(818) 442-7204, (714) 660-0951; 

R.V. Weatherford (714) 966-1447, (213) 849-3451, 

Wyle (213) 322-8100, (818) 880-9001, (714) 863-9953; 
Zeus (714) 632-6880; 

Sacramento: Arrow (916) 925-7456; 

Hall-Mark (916) 722-8600; Marshall (916) 635-9700; 
Wyle (916) 638-5282; 

San Diego: Arrow (619) 565-4^0; 

Hall-Mark (619) 268-1201; Kierulff (619) 276-2112; 
Marshall (619) 578-9600; Wyle (619) 565-9171; 

San Francisco Bay Area: Arrow (408) 745-6600; 
(415)487-4600; Hall-Mark (408) 946-0900; 

Kierulff (408)971-2600; Marshall (408) 943-4600; 

Wyle (408) 727-2500; Zeus (408) 998-5121. 

COLORADO: Arrow (303) 696-1111; 

Hall-Mark (303) 790-1662; Kierulff (303) 790-4444; 

Wyle (303) 457-9953. 

CONNECTICUT: Arrow (203) 265-7741; 

Diplomat (203) 797-9674; Hall-Mark (203) 269-0100; 
Kierulff (203) 265-1115; Marshall (203) 265-3822; 
Milgray (203) 795-0714. 

FLORIDA: Ft. Lauderdale: Arrow (305) 429-8200; 
Diplomat (305) 974-8700; Hall-Mark (305) 971-9280; 
Kierulff (305) 486-4004; Marshal! (305) 928-0661; 
Orlando: Arrow (305) 725*1480; 

Hall-Mark (305) 855-4020; Marshall (305) 841-1878; 
Milgray (305) 647-5747; Zeus (305) 365-3000; 

Tampa: Arrow (813) 576-8995; 

Diplomat (813) 443-4514; Hall-Mark (813) 530-4543; 
Kierulff (813) 576-1966. 

GEORGIA: Arrow (404) 449-6252; 

Hall-Mark (404) 447-8000; Kierulff (404) 447-5252; 
Marshall (404) 923-5750. 
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ILLINOIS: Arrow (312) 397-3440; 

Diplomat (312) 595-1000; Hall-Mark (312) 860-3800; 
Kierulff (312) 250-0500; Marshall (312) 490-0155; 
Newark (312) 784-5100. 

INDIANA: Indianapolis: Arrow (317) 243-9353; 
Graham (317) 634-8202; Hall-Mark (3 1 7) 872-8875; 
Marshall (317) 297-0483; 

FI. Wayne: Graham (219) 423-3422. 

IOWA: Arrow (319) 395-7230. 

KANSAS: Kansas City: Arrow (913) 541-9542; 
Hall-Mark (913) 888-4747; Marshall (913) 492-3121. 

MARYLAND: Arrow (301) 995-0003; 

Diplomat (301) 995-1226; Hall-Mark (301) 988-9800; 
Kierulff (301) 636-5800; Milgray (301) 995-6169; 
Marshall (301) 840-9450; Zeus (301) 997-1118. 

MASSACHUSETTS: Arrow (617) 933-8130; 
Diplomat (617) 667-4670; Hall-Mark (617) 667-0902; 
Kierulff (617) 667-8331; Marshall (617) 272-8200; 
Time (617) 532-6200; Zeus (617) 863-8800. 

MICHIGAN: Detroit: Arrow (313) 971-8220; 
Marshall (313) 525-5850; Newark (313) 967-0600; 
Grand Rapids: Arrow (616) 243-0912. 

MINNESOTA: Arrow (612) 830-1800; 

Hall-Mark (612) 941-2600; Kierulff (612) 941-7500; 
Marshall (612) 559-2211. 

MISSOURI: St. Louis: Arrow (314) 567-6888; 
Hall-Mark (314) 291-5350; Kierulff (314) 739-0855. 

NEW HAMPSHIRE: Arrow (603) 668-6968. 

NEW JERSEY: Arrow (201) 575-5300. (609) 
596-8000; Diplomat (201) 785-1830; 

General Radio (609) 964-8560; 

Hall-Mark (201) 575-4415, (609) 235-1900; 

Kierulff (201) 575-6750, (609) 235-1444; 

Marshall (201) 882-0320, (609) 234-9100; 

Milgray (609) 983-5010. 

NEW MEXICO: Arrow (505) 243-4566. 

NEW YORK: Long Island: Arrow (516) 231-1000; 
Diplomat (516) 454-6400; 

Hall-Mark (516) 737-0600; Marshall (516) 273-2053; 
Milgray (516) 420-9800; Zeus (914) 937-7400; 
Rochester: Arrow (716) 427-0300; 

Marshall (716) 235-7620; Diplomat (716)359-4400; 
Syracuse: Arrow (315) 652-1000; 

Marshall (607) 798-1611. 

NORTH CAROLINA: Arrow (919) 876-3132, 

(919) 725-8711; Hall-Mark (919) 872-0712; 

Kierulff (919) 872-8410; Marshall (919) 878-9882. 

OHIO: Cleveland: Arrow (216) 248-3990; 

Hall-Mark (216) 349-4632; Kierulff (216) 831-5222; 
Marshall (216) 248-1788. 

Columbus: Arrow (614) 885-8362; 

Hall-Mark (614) 888-3313; 

Dayton: Arrow (513) 435-5563; 

Graham (513) 435-8660; Kierulff (513) 439-0045; 
Marshall (513) 236-8088. 

OKLAHOMA: Arrow (918) 665-7700; 

Kierulff (918) 252-7537. 

OREGON: Arrow (503) 684-1690; 

Kierulff (503) 641-9153; Wyle (503) 640-6000; 
Marshall (503) 644-5050. 

PENNSYLVANIA: Arrow (412) 856-7000, 

(215) 928-1800; General Radio (215) 922-7037. 

RHODE ISLAND: Arrow (401) 431-0980 

TEXAS: Austin: Arrow (512) 835-4180; 

Hall-Mark (512) 258-8848; Kierulff (512) 835-2090; 
Marshall (512) 837-1991; Wyle (512) 834-9957; 
Dallas: Arrow (214) 380-6464; 

Hall-Mark (214) 553-4300; Kierulff (214) 343-2400; 
Marshall (214) 233-5200; Wyle (214) 235-9953; 

Zeus (214) 783-7010; 

Houston: Arrow (713) 530-4700; 

Hall-Mark (713) 781-6100; Kierulff (713) 530-7030; 
Marshall (713) 895-9200; Wyle (713) 879-9953. 

UTAH: Arrow (801) 972-0404; 

Diplomat (801) 486-4134; 

Hall-Mark (801) 268-3779; Kierulff (801) 973-6913; 
Wyle (801) 974-9953. 

WASHINGTON: Arrow (206) 643-4800; 

Kierulff (206) 575-4420; Wyle (206) 453-8300; 
Marshall (206) 747-9100. 

WISCONSIN: Arrow (414) 792-0150; 

Hall-Mark (414) 797-7844; Kierulff (414) 784-8160; 
Marshall (414) 797-8400. 

CANADA: Calgary: Future (403) 235-5325; 
Edmonton: Future (403)438-2858; 

Montreal: Arrow Canada (514) 735-5511; 

Future (514) 694-7710; 

Ottawa: Arrow Canada (613) 226-6903; 

Future (613) 820-8313; 

Quebec City: Arrow Canada (418) 687-4231; 
Toronto: Arrow Canada (416) 661-0220; 

Future (416)638-4771; 

Vancouver: Future (604) 294-1166 
Winnipeg: Future (204) 339-0554 







TI Worldwide 
Sales Offices 


ALABAMA: Huntsville: 500 Wynn Drive, Suite 514, 
Huntsville. AL 35805, (205) 837-7530. 

ARIZONA: Phoenix: 8825 N. 23rd Ave , Phoenix, 

AZ 85021, (602) 995-1007. 

CALIFORNIA: Irvine; 17891 Cartwright Rd., Irvine, 

CA 92714, (714)660-8187; Sacramento: 1900 Point 
West Way, Suite 171, Sacramento, CA 95815, 

(916) 929-1521; San Diego: 4333 View Ridge Ave., 
Suite B.. San Diego, CA 92123. (619) 278-9601: 

Santa Clara: 5353 Betsy Ross Dr., Santa Clara, CA 
95054, (408) 980-9000; Torrance: 690 Knox St.. 
Torrance, CA 90502, (213) 217-7010; 

Woodland Hills: 21220 Erwin St., Woodland Hills. 

CA 91367, (818) 704-7759. 

COLORADO: Aurora: 1400 S Potomac Ave., 

Suite 101, Aurora, CO 80012, (303) 368-8000. 

CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park Rd., Barnes Industrial Park, Wallingford. 

CT 06492, (203) 269-0074. 

FLORIDA: Ft. Lauderdale: 2765 N.W. 62nd St., 

Ft. Lauderdale. FL 33309, (305) 973-8502; 

Maitland: 2601 Maitland Center Parkway, 

Maitland, FL 32751, (305) 660-4600; 

Tampa: 5010 W. Kennedy Blvd., Suite 101, 

Tampa, FL 33609, (813) 870-6420. 

GEORGIA: Norcross: 5515 Spalding Drive, Norcross, 
GA 30092, (404) 662-7900 

ILLINOIS: Arlington Heights: 515 W. Algonquin, 
Arlington Heights, IL 60te, (312) 640-2925. 

INDIANA: Ft. Wayne: 2020 Inwood Dr., Ft. Wayne, 

IN 46815, (219) 424-5174; 

Indianapolis: 2346 S. Lynhurst, Suite J-400, 
Indianapolis, IN 46241, (317) 248-8555, 

IOWA: Cedar Rapids: 373 Collins Rd. NE. Suite 200, 
Cedar Rapids, lA 52402, (319) 395-9550. 

MARYLAND: Baltimore: 1 Rutherford PI., 

7133 Rutherford Rd., Baltimore, MD 21207, 

(301) 944-8600. 

MASSACHUSETTS: Waltham: 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 895-9100. 

MICHIGAN: Farmington Hills: 33737 W. 12 Mile Rd..' 
Farmington Hills, Ml 48018, (313) 553-1500. 

MINNESOTA: Eden Prairie: 11000 W. 78th St., 

Eden Prairie, MN 55344 (612) 828-9300. 

MISSOURI: Kansas City: 8080 Ward Pkwy., Kansas 
City, MO 64114, (816) 523-2500; 

St. Louis: 11816 Borman Drive, St. Louis, 

MO 63146, (314) 569-7600. 

NEW JERSEY: Iselin: 485E U S. Route 1 South, 
Parkway Towers, Iselin, NJ 08830 (201) 750-1050 

NEW MEXICO: Albuquerque: 2820-D Broadbent Pkwy 
NE. Albuquerque, NM 87107, (505) 345-2555. 

NEW YORK: East Syracuse: 6365 Cotlamer Dr., East 
Syracuse, NY 13057, (315) 463-9291; 

Endicott: 112 Nanticoke Ave., P.O. Box 618, Endicott, 
NY 13760, (607) 754-3900; Melville: 1 Huntington 
Quadrangle. Suite 3C10, P.O. Box 2936, Melville. 

NY 11747, (516)454-6600; Plttsford: 2851 Clover St., 
Pittsford, NY 14534, (716) 385-6770; 

Poughkeepsie: 385 South Rd.. Poughkeepsie, 

NY 12601, (914)473-2900. 

NORTH CAROLINA: Charlotte: 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930; 
Raleigh: 2809 Highwoods Blvd., Suite 100. Raleigh, 
NC 27625. (919) 876-2725. 

OHIO: Beachwood: 23408 Commerce Park Rd., 


PENNSYLVANIA: Ft. Washington: 260 New York Dr., 
Ft. Washington. PA 19034, (215) 643-6450; 
Coraopolis: 420 Rouser Rd., 3 Airport Office Park. 
Coraopolis, PA 15108, (412) 771-8550. 

PUERTO RICO: Hato Rey: Mercantil Ptaza Bldg., 
Suite 505, Hato Rey, PR 00919, (809)753-8700. 

TEXAS: Austin: P.O. Box 2909, Austin. TX 78769, 
(512) 250-7655; Richardson: 1001 E. Campbell Rd., 
Richardson, TX 75080, 

(214) 680-5082; Houston: 9100 Southwest Frwy , 
Suite 237, Houston. TX 77036, (713) 778 6592; 

San Antonio: 1000 Central Parkway South. 

San Antonio. TX 78232. (512) 496-1779. 

UTAH: Murray: 5201 South Green SE. Suite 200, 
Murray. UT 84107, (801) 266-8972. 

VIRGINIA: Fairfax: 2750 Prosperity. Fairfax, VA 
22031, (703) 849-1400. 

WASHINGTON: Redmond: 5010 148th NE. Bldg B, 
Suite 107, Redmond. WA 98052, (206) 881-3080. 

WISCONSIN: Brookfield: 450 N. Sunny Slope, 

Suite 150, Brookfield. Wl 53005, (414) 785-7140. 

CANADA: Nepean: 301 Moodie Drive, Mallorn 
Center, Nepean, Ontario, Canada. K2H9C4. 

(613) 726-1970. Richmond Hill: 280 Centre St. E., 
Richmond Hill L4C1B1. Ontario, Canada 
(416) 684-9161; St. Laurent: Ville St. Laurent Quebec, 
9460 Trans Canada Hwy., St. Laurent, Quebec, 
Canada H4S1R7, (514) 335-8392. 


ARGENTINA: Texas Instruments Argentina 
S.A.I.C.F.: Esmeralda 130, 15th Floor, 1035 Buenos 
Aires. Argentina, 1-^394-3008. 

AUSTRALIA (& NEW ZEALAND): Texas Instruments 
Australia Ltd.; 6-10 Talavera Rd., North Ryde 
(Sydney), New South Wales, Australia 2113, 

2 + 887-1122; 5th Floor, 418 St. Kilda Road. 
Melbourne, Victoria, Australia 3004, 3 + 267-4677; 

171 Philip Highway, Elizabeth, South Australia 5112, 
8 + 255-2066. 

AUSTRIA: Texas Instruments Ges.m.b.H.: 
Industriestrabe B/16, A'2345 Brunn/Gebirge, 
2236-846210. 

BELGIUM: Texas Instruments N.V. Belgium S.A.: 
Mercure Centre, Raketstraat 100, Rue de la Fusee, 
1130 Brussels. Belgium. 2/720.80.00. 

BRAZIL: Texas Instruments Electronicos do Brasil 
Ltda.: Rua Paes Leme, 524-7 Andar Pinheiros, 05424 
Sao Paulo, Brazil, 0815-6166. 

DENMARK: Texas Instruments A/S, Mairelundvej 
46E, DK-2730 Herlev, Denmark, 2 - 91 74 00. 

FINLAND: Texas Instruments Finland OY: 
Teollisuuskatu 19D 00511 Helsinki 51, Finland, (90) 
701-3133. 

FRANCE: Texas Instruments France; Headquarters 
and Prod. Plant, BP 05, 06270 Villeneuve-Loubet, 

(93) 20-01-01; Paris Office, BP 67 8-10 Avenue 
Morane-Saulnier, 78141 Velizy-VMIacoubiay. 

(3) 946-97-12; Lyon Sales Office. L’Oree D'EcuHy, 
Batiment B, Chemin de la Forestiere, 69130 Ecuily, 
(7) 833-04-40; Strasbourg Sales Office, Le Sebastopol 
3, Qua! Kteber, 67055 Strasbourg Cedex, 

(88) 22-12-66; Rennes, 23-25 Rue du Puits Mauger, 
35100 Rennes, (99) 31-54-86; Toulouse Sales Office, 
Le Peripole— 2, Chemin du Pigeonnier de la Cepiere, 
31 100 Toulouse, (61) 44-18-19; Marseille Sales Office, 
Noilly Paradis--146 Rue Paradis. 13006 Marseille. 
(91) 37-25-30. 



Beachwood. OH 44122. (216) 464-6100; 

Dayton: Kingsley Bldg., 4124 Linden Ave., Dayton, 
OH 45432, (513) 258-3877. 

OREGON: Beaverton: 6700 SW 105th St,. Suite 110, 
Beaverton, OR 97005, (503) 643-6758. 
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GERMANY (Fad. Republic of Germany): Texas 
Instruments Deutschland GmbH: Haggertystrasse 1, 
D-8050 Freising, 8161 -f 80-4591; Kurfuerstendamm 
195/196, D-1000 Berlin 15. 30 -f- 882-7365; III, Hagen 
43/Kibbelstrasse. .19, D-4300 Essen. 201-24250; 
Frankfurter Allee 6-8, D-6236 Eschborm 1. 

06196-f 8070; Hamburgerstrasse 11, D-2000 Hamburg 
76, 040 -t- 220-1 154, Kirchhorsterstrasse 2, D-3000 
Hannover 51, 511 -•'648021; Maybachstrabe 11. 

D-7302 Ostflldern 2-Nelingen. 711-^547001; 

Mixikoring 19, D-2000 Hamburg 60. 40 ■►637 + 0061; 
Postfach 1309, Roonstrasse 16, 0-5400 Koblenz, 

261 +35044. 

HONG KONG (+ PEOPLES REPUBLIC OF CHINA): 
Texas Instruments Asia Ltd., 6th Floor, World 
Shipping Ctr., Harbour City, 7 Canton Rd., Kowloon, 
Hong Kong. 3 + 722-1223. 

IRELAND: Texas Instruments (Ireland) Limited; 
Brewery Rd., Stillorgan, County Dublin, Eire, 

1 831311. 

ITALY: Texas Instruments Semiconduttori Italia Spa; 
Viate Delle Scienze, 1, 02015 Cittaducale (Rieti), 

Italy. 746 694.1; Via Salaria KM 24 (Palazzo Cosma), 
Monterotondo Scalo (Rome), Italy, 6 + 9003241; Viale 
Europa, 36-44, 20093 Cologno Monzese (Milano), 

2 2532541; Corso Svizzera, 185, 10100 Torino, Italy, 

1 1 774545; Via J. Barozzi 6, 40100 Bologna, Italy, 51 
355851. 

JAPAN: Texas Instruments Asia Ltd.; 4F Aoyama 
Fuji Bldg., 6-12, Kita Aoyama 3-Chome, Minato-ku, 
Tokyo. Japan 107, 3-498-2111: Osaka Branch, 5F. 
Nissho Iwai Bldg., 30 ImabashI 3- Chome, 

Higashi-ku, Osaka, Japan 541, 06-204-1881; Nagoya 
Branch, 7F Dainl Toyota West Bldg., 10-27, Meieki 
4-Chome, Nakamura-ku Nagoya, Japan 
450, 52-583-8691. 

KOREA: Texas Instruments Supply Co.: 3rd Floor, 
Samon Bldg., Yuksam-Dong, Gangnam-ku, 

135 Seoul, Korea, 2 + 462-8001. 

MEXICO: Texas Instruments de Mexico S.A.: Mexico 
City, AV Reforma No. 450 — 10th Floor, Mexico, 
D.F.. 06600. 5 + 514-3003. 

MIDDLE EAST: Texas Instruments; No. 13, 1st Floor 
Mannai Bldg., Diplomatic Area, P.O. Box 26335, 
Manama Bahrain, Arabian Gulf, 973 + 274681. 

NETHERLANDS: Texas Instruments Holland B.V., 
P.O. Box 12995, (Bullewijk) 1100 CB Amsterdam, 
Zuid-Oost, Holland 20 + 5602911. 

NORWAY: Texas Instruments Norway A/S: PB106, 
Refstad 131, Oslo 1, Norway. (2) 155090. 

PHILIPPINES: Texas Instruments Asia Ltd.; 14th 
Floor, Ba- Lepanto Bldg., 8747 Paseo de Roxas, 
Makati, Metro Manila, Philippines, 2 + 6188987. 

PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal), Lda.: Rua Eng. Frederico 
Ulrich, 2650 Moreira Da Maia, 4470 Maia, Portugal, 
2-948-1003. 

SINGAPORE (+ INDIA. INDONESIA, MALAYSIA. 
THAILAND): Texas Instruments Asia Ltd.: 12 Lorong 
Bakar Batu, Unit 01-02, Kolam Ayer Industrial Estate. 
Republic of Singapore, 747-2255. 

SPAIN: Texas Instruments Espana, S.A.: C/Jose 
Lazaro Galdiano No. 6, Madrid 16, 1/458.14.58. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen): Box 39103, 10054 
Stockholm, Sweden, 8 • 235480. 

SWITZERLAND: Texas Instruments, Inc., Reidstrasse 
6, CH-8953 Dietikon (Zuerich) Switzerland, 

1-740 2220. 

TAIWAN: Texas Instruments Supply Co.: Room 903, 
205 Tun Hwan Rd., 71 Sung-Klang Road, Taipei, 
Taiwan, Republic of China, 2 + 521-9321. 

UNITED KINGDOM: Texas Instruments Limited: 
Manton Lane, Bedford, MK41 7PA, England, 0234 
67466; St. James Mouse, Wellington Road North, 
Stockport. SK4 2RT, England. 61 +442-7162. 
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